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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a lighting system 
for surface inspection capable of uniformly lighting every 
part without generating a dark part 
SOLUTION: A plurality of lighting parts 3 respectively 
provided with a focusing means 1 6 at a light irradiation 
side of a linear light source 14 wherein a number of 
illuminants are linearly arranged, respectively irradiate 
the approximately same part of an inspection object, and 
the illuminants VL1 V VR1 of the plurality of lighting parts 
3 are arranged in a such manner that the positions of 
the inspection object irradiated by each of illuminants 
VL1 of the lighting part 3 and the positions of the 
inspection object irradiated by each of illuminants VR1 
are different from each other in the longitudinal direction 
of a linear group of illuminants. 
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. DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention by the reflected light which irradiated light and has been 
reflected in the product which is an inspection object at works etc. Others [ inspection / the 
appearance of a product, or / of a blemish ], Others [ lighting system / which is used when 
inspecting the quality of soldering of the electronic parts mounted on the printed circuit board / 
checking ], The inspection object which becomes with transparence or a translucent ingredient, 
for example, plastics, paper, etc., is irradiated, and it is related with the checking lighting system 
used in order for the transmitted light which has penetrated the inspection object to perform 
foreign matter detection etc. 
[0002] 

[Description of the Prior Art] In order to explain plainly as the above-mentioned checking lighting 
system, it explains using drawin g 1 of the invention in this application. That is, each three train of 
the linear light source 14 which comes to arrange a majority of light emitting diodes VL1, VL2, 
VL3, VR1, VR2, and VR3 along with the longitudinal direction (it sets to drawing and is 
perpendicularly to space) of Substrates 15L and 15R is arranged to these substrates 15L and 
15R these three linear light sources 14, 14, and 14 — the 1st lighting sections 3 and 3 of a Uichi 
Hidari pair which come to arrange the cylindrical lenses 16, 16, and 1 6 for making band-like 
condense to each optical exposure side through support plate 16A Even when a control surface 
is not a flat like the part which irradiated light from across to the inspection object, for example, 
was soldered, it enables it to inspect by applying light certainly by arranging so that Ha's 
character type may be made in side view. And since the installation location in the longitudinal 
direction of the light emitting diodes VR1, VR2, and VR3 which constitute the 1st lighting section 
3 of another side was the same when the 1st lighting section 3 of another side is seen from the 
installation location in the longitudinal direction of the light emitting diodes VL1, VL2, and VL3 
which constitute one [ said ] 1st lighting section 3, and one [ this ] 1st lighting section 3, un- 
arrangtng [ which is described below ] had occurred. 
[0003] 

[Problem(s) to be Solved by the Invention] That is, since according to the above-mentfoned 
configuration the light H1 from one light emitting diodes VL1, VL2, and VL3 of each and the light 
H2 from each light emitting diodes VR1, VR2, and VR3 of another side corresponding to this 
irradiate the same part as shown in drawing 14 , As shown in drawing, the part B (drawing two 
upper and lower sides between light) which is not illuminated among the light of the light emitting 
diode which adjoins each other by the longitudinal direction and which becomes dark occurred, 
and inspection in the part was what cannot be performed good. In addition, even if the clearance 
between adjacent light emitting diodes had arranged much light emitting diodes in the dense 
small condition as much as possible, it cannot cancel said un-arranging and there was room of 
an improvement. 

[0004] The place which this invention tends to solve in view of the above-mentioned situation is 
in the point of offering the checking lighting system which can be equally illuminated in every 
part, without the part which becomes dark occurring. 



[0005] 

[Means for Solving the Problem] This invention two or more each of the lighting section which 
comes to arrange a condensing means to the optical exposure side of the linear light source by 
which many emitters have been arranged at the line for the above-mentioned technical-problem 
solution It irradiates to the same part mostly, an inspection object — each location where each 
emitter of this lighting section irradiates an inspection object — this — each emitter of two or 
more of these lighting sections has been arranged so that it may differ in the longitudinal 
direction of the linear emitter group which each location where each emitter of another lighting 
section irradiates an inspection object irradiates, and the checking lighting system was 
constituted, therefore, it is condensed by condensing means, such as a cylindrical lens, and the 
light from two or more lighting sections is changed into a band-like light — having — an 
inspection object — the same part irradiates mostly. And the light from each emitter of two or 
more of said lighting sections is irradiated as shown in drawing 4 . that is, by irradiate, after the 
light H2 from each emitter of another lighting section have overlap in part between the almost 
circular light H1 from each emitter of the specific lighting section, and H1, it can constitute so 
that it become an almost band-like light (range surround by the dot), and the up-and-down dark 
parts B and B showed by drawing 14 may be abolish and brightness may become almost equal in 
every part H3 and H4 which are shown in drawing 4 and drawing 14 are a light generated on both 
the outsides of said light H1 and H2, and they will be inspected by the band-like light which does 
not inspect in this range and is drawn by said light H1 and H2 in fact In addition, the light which 
reflected said inspection object is picturized with image pick-up means, such as for example, a 
line sensor camera, and it constitutes so that the image processing system which processes the 
picturized image may be prepared and it may inspect automatically, and also depending on the 
case, it can also inspect by viewing from the upper part of a half mirror. Although it is the 
optimal in what inspects an inspection object by the reflected light, the checking lighting system 
of this invention can be used, also when the light which irradiated the inspection object which 
becomes with paper, plastics, etc. penetrates an inspection object and performs foreign matter 
detection etc. from the transmitted light, although the advantage which shows 3 successive 
installation beam thing for the lighting section, and aims at increase of the quantity of light 
compared with the thing of one train or two trains is in both sides in drawing 1 on both sides of 
the perpendicular T which becomes perpendicular to the control surface (front face) of an 
inspection object, respectively — one train — 2 successive-installation **** operation can also 
be carried out, four or more trains are established, and you may make it increase the quantity of 
light further Although the effectiveness that brightness becomes equal in every part of this 
longitudinal direction by arranging all emitters can be further heightened so that it may differ by 
the longitudinal direction of the emitter group by which the exposure location of each emitter of 
all the lighting sections has been arranged in said lighting section at the line at two or more 
successive installation **** case All emitters may be arranged so that it may differ from the 
exposure location of each emitter of other lighting sections with which only the exposure 
location of each emitter of a part of lighting sections remains. As a means to change said 
exposure location, the pitch of each illuminants of all the lighting sections is set up identically. 
So that the exposure locations of each emitter of the part of all the lighting sections or all the 
lighting sections may differ by emitter orientation (longitudinal direction of said emitter group) 
shift and arrange a part or all the lighting sections, or You may make it the exposure locations of 
each illuminant of a part or all the lighting sections differ by other exposure locations and 
illuminant orientation of each illuminant of the lighting section by changing the pitch of each 
illuminants of the specific lighting section with the pitch of each illuminants of other lighting 
sections. 

[0006] It arranges so that two or more each of said lighting section may be distributed to both 
sides on both sides of the perpendicular which becomes perpendicular to the front face of an 
inspection object and may be irradiated from [ of this inspection object / to the same part / 
mostly different ] across. 

[0007] The lighting section which was able to be distributed to the one side of two or more 
lighting sections distributed to said both sides can increase the quantity of light by constituting 



said linear light source from an arranged thing of an inspection object so that it may irradiate to 
the same part mostly. 

[0008] So that each illuminant which constitutes said other specific remaining linear light 
sources may be located among each illuminants which constitute the pitch of each illuminant 
which constitutes said linear light source in the same pitch in every linear light source, and 
constitute said specific linear light source By the ability shifting the location of the specific linear 
light source of this everything but the remainder in the direction of [ when seeing the specific 
linear light source of this everything but the remainder from this specific linear light source ] to 
this specific linear light source The exposure location to the inspection object from each emitter 
of the lighting section located in one side as mentioned above and the exposure location to the 
inspection object from each emitter of the lighting section located in the other side are changed 
in the orientation of an emitter. It will irradiate, after a part of light from each emitter of the 
lighting section has overlapped as mentioned above. 

[0009] It not only becomes advantageous, but compared with the case where various lamps 
constitute, in power consumption and an exoergic side, a life is long by leaps and bounds, and 
there is an advantage with a slow degradation speed by constituting said illuminant from a light 
emitting diode or a chip mold light emitting diode. In addition, there is an advantage which the 
case where the light emitting diode of a shell mold is used can make condense effectively with a 
condensing means compared with the case of a chip mold light emitting diode. 
[0010] Since light is perpendicularly irradiated to the inspection object caudad located through 
the clearance formed among the lighting sections distributed to said both sides, the 2nd lighting 
section which the emitter of a large number which intervene and irradiate a condensing means at 
the half mirror arranged in the upper part part of this clearance becomes from the 2nd linear 
light source arranged at the line almost parallel to the orientation of said emitter is arranged. By 
constituting as mentioned above, it is condensed by condensing means, such as a cylindrical 
lens, and the light from the 2nd lighting section is changed into a band-like light, is irradiated 
from a perpendicular direction to an inspection object, and even when a flat [ a control surface ], 
it can conduct good inspection. 

[0011] Two or more each of the lighting section from which many emitters arrange and come to 
constitute a condensing means in the optical exposure side of the linear light source arranged at 
the line It arranges so that it may distribute to both sides on both sides of the perpendicular 
which becomes perpendicular to the front face of an inspection object and may irradiate from 
[ of an inspection object / to the same part / mostly different ] across. Since light is 
perpendicularly irradiated to the inspection object caudad located through the clearance 
between the lighting sections distributed to said both sides The 2nd lighting section which the 
emitter of a large number which intervene and irradiate a condensing means at the half mirror 
arranged in the upper part part of this clearance becomes from the 2nd linear light source 
arranged at the line almost parallel to the orientation of said emitter is arranged. Each emitter of 
this 1st lighting section and each emitter of this 2nd lighting section are arranged so that each 
location where each emitter of said specific 1st lighting section irradiates an inspection object at 
least may differ from each location where each emitter of said 2nd lighting section irradiates an 
inspection object. A checking lighting system can also be constituted. Therefore, by changing the 
exposure location to the inspection object from each emitter of a part (specification) or all the 
lighting sections, and the exposure location to the inspection object from each emitter of the 
2nd lighting section, after a part of light from each emitter of the lighting section and light from 
each emitter of the 2nd lighting section have overlapped, it will irradiate. Moreover, by changing 
the exposure location to the inspection object from each emitter of a part of (specification) 
lighting sections, and the exposure location to the inspection object from each emitter of the 
remaining lighting section, after a part of light from each emitter of the lighting section has 
overlapped, it will irradiate. Moreover, after a part of light from each emitter of the 2nd lighting 
section has overlapped two or more successive installation **** case by changing an exposure 
location [ as opposed to the inspection object from each emitter of a part of 2nd lighting 
sections for the 2nd lighting section ], and the exposure location to the inspection object from 
each emitter of the remaining 2nd lighting section, it will irradiate. 



[0012] The diffusion plate for diffusing the light from said emitter between said condensing 
means and inspection objects is arranged. Although a strong light (light near the optical axis of 
an emitter) reflected regularly from the emitter of the specific lighting section among the light 
from the emitter of two or more lighting sections with which include angles differ on the relation 
made to condense with a condensing means can be incorporated for the image pick-up means In 
spite of being unable to incorporate a strong light reflected regularly from the emitter of other 
another lighting sections for said image pick-up means but illuminating in two or more lighting 
sections, the light incorporated to an image pick-up means will become dark Then, since the 
light from the emitter of other another lighting sections which was not able to be incorporated by 
forming a diffusion plate as mentioned above can also be incorporated for an image pick-up 
means, light incorporated to an image pick-up means can be made bright. 

[0013] Two or more each of said lighting section is arranged on both sides on both sides of the 
perpendicular which becomes perpendicular to the front face of an inspection object in the 
condition that a clearance occurs, among these lighting sections, and the reflected light which it 
irradiated from said lighting section and reflected the front face of an inspection object is 
constituted possible [ recognition ] through the clearance between said lighting sections. 
[0014] Many emitters may arrange a condensing means to the optical exposure side of the linear 
light source arranged at the line, the diffusion means for making the orientation of an emitter 
diffuse the light from said linear light source may be established the front or behind the 
condensing means, and a checking lighting system may be constituted. By establishing a diffusion 
means the front or behind a condensing means as mentioned above Before the light from each 
emitter is condensed, or after being condensed, it is spread in the orientation of an emitter. For 
example, when copying the direct light source as a back light, or making the glossy surface of the 
inspection object which has a glossy surface carry out specular reflection and seeing, the ball of 
emitters, such as light emitting diode, can cancel the phenomenon in which light will break 
[ between direct vanity, an emitter, and emitters ] off. Although the light h in the condition of the 
ball of light emitting diode 25 having not appeared directly, and having been formed in band-like 
can specifically be seen if the light h which irradiated paper 1 and has been reflected from light 
emitting diode 25 is seen with a naked eye I when the inspection object 1 is paper as shown in 
drawing 20 (a) As shown in drawing 20 (c), when the inspection object 1 is a mirror plane When it 
sees with a naked eye I, the ball of light emitting diode 25 can cancel this by using a diffusion 
means as mentioned above by between direct vanity, light emitting diode 25, and light emitting 
diodes 25 generating the phenomenon in which light will break off. And as shown in drawing 20 
R> 0 (b), when copying the direct light source as a back light, the ball of the light emitting diode 
25 shown by drawing 20 (c) will be visible to band-like [ even a grain appears / with which not a 
condition but these balls were connected into small pieces ] by using the diffusion means 28 
which consists of a diffusion plate etc. In this case, the lighting section may be single, and in 
order to raise brightness, more than one can be prepared and it can also carry out As said 
diffusion means, a majority of heights of various kinds of configurations along the one direction 
which intersects perpendicularly with the orientation of an emitter can be formed in a front face 
along with the orientation of this emitter, or it is what equipped the interior of the transparent 
body with diffusion members, such as an optical fiber, and can constitute. In addition, drawing 20 
(a), (b), and (c) omit a condensing means. 
[0015] 

[Embodiment of the Invention] The checking lighting system which can be illuminated in order to 
inspect surface irregularity, a surface soldered part which is not illustrated of a printed circuit 
board 1 as an inspection object to drawing 1 is shown. This checking lighting system arranges 
two (you may be three or more) of the 1st lighting sections 3 which are the lighting section 
which distributes to both sides on both sides of the perpendicular T which becomes 
perpendicular to the flat control surface (front face) of a printed circuit board 1, and irradiates in 
the casing 2 of a cube type by the shape of a rectangle by which the lower part was opened 
wide from [ of a printed circuit board 1 / to the same part / mostly different ] across. Although 
the lighting system for surface analyses which inspects by here incorporating the reflected light 
which reflected the front face of an inspection object is shown, you may be the checking lighting 



system used when incorporating the transmitted light which penetrated the inspection object 
which becomes with transparence or a translucent ingredient and performing foreign matter 
detection etc. An image processing is carried out with the image processing system which is not 
illustrating the image which caught the reflected light reflected in said inspection object with the 
line sensor camera (not shown) arranged above long hole 5A (refer to drawing 8 ) of the superior 
lamella section 5, it projects on a monitor etc. and human being may be made judge the quality of 
the image by computer, or to judge a quality. In addition, you may be the configuration of omitting 
said line sensor camera depending on the case, and inspecting an inspection object by viewing. 
[0016] As shown in drawing 1 , the clearance S between the dimensions of the almost same 
magnitude as the width of face (magnitude of the direction which become perpendicular to a 
longitudinal direction) of said long hole 5A be opened, and said 1st lighting sections 3 and 3 be 
arranged, and they be arranged so that Ha's character type may be made in the inclination 
posture, i.e., side view, in which the side which separate from Clearance S be located more 
nearly caudad. Since each of said 1st lighting sections 3 and 3 is the same configuration, it 
explains only one 1st lighting section 3. Said 1st lighting section 3 is substrate 15L (in other 
substrate 15R) about the 1st linear light source 14, 14, and 14 of three trains arranged at the 
line in the direction in which space and each of three light emitting diodes VL1, VL2, and VL3 
which set predetermined spacing in the direction of slant, and were arranged in it cross at right 
angles in drawing 1 . [ many ] VR1, VR2, and VR3 are attached — ♦***, while attaching The 
cylindrical lenses (as long as it can make it condense, what kind of thing may be used) 16, 16, 
and 16 as three condensing means are arranged through transparent support plate 16A almost in 
parallel with these light emitting diodes VL1, VL2, and VL3 to the light side of each [ these ] 1st 
linear light source 14. It is constituted. In addition, what really formed said three cylindrical 
lenses 16, 16, and 16 and said support plate 16A may be used. 

[0017] As shown in drawing 2 , to optical-axis 13A of each light emitting diode VL2 of the 1st 
linear light source 14 arranged in the center of the 1st linear light source 14, 14, and 14 of three 
trains It changes into the condition of having made the core of said cylindrical lens 16 arranged 
corresponding to this agreeing. As opposed to the distance (the 1st linear light source 14, 
distance between 14 (pitch)) P1 to the 1st linear light source VL1 and VL3 of two trains located 
in both sides to the 1st linear light source 14 located in said center By making small distance 
(distance between a cylindrical lens 16 and 16 (pitch)) P2 to the cylindrical lenses 16 and 16 
located in both sides to the cylindrical lens 16 located in said center Although it enables it to 
make one place condense the opticals axis 13A, 13A, and 13A from three cylindrical lenses 16, 
16, and 16 Each location of the cylindrical lenses 16, 16, and 16 to light emitting diodes VL1, 
VL2, and VL3 is made the same. By changing the include angle of the light emitting diodes VL1 
and VL3 and the cylindrical lenses 16 and 16 which are located in both sides to light emitting 
diode VL2 and the cylindrical lens 1 6 which are located in the center You may enable it to make 
one place condense the opticals axis 1 3A, 1 3A, and 1 3A from three cylindrical lenses 16, 16, and 
16. In this case, it is separate and substrate 15L to light emitting diodes VL1, VL2, and VL3 may 
be constituted. 

[0018] The arrangement condition of the light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 
attached in the same installation location in said same pitch is shown in drawing 3 , and the 
condition of the light by these light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 is shown 
in drawing 5 . It is got blocked. Among the light H1 and H1 to the inspection object from the light 
emitting diodes VL1, VL2, and VL3 which adjoin each other by the longitudinal direction of the 
1st linear light source 14 of three trains attached in substrate 15L (it arranges to the down side 
in drawing 3 ) located in left-hand side So that the light H2 to the inspection object from each 
light emitting diodes VR1, VR2, and VR3 arranged along with the longitudinal direction of the 1st 
linear light source 14 of three trains attached in substrate 15R (it arranges to the up side in 
drawing 3 ) located in right-hand side may be overlapped and located You make it located in the 
location to which the location of right-hand side substrate 15R was moved in the direction of 
[ when seeing substrate 15R of another side from one substrate 15L ] by the half-pitch of the 
pitch (spacing) of a light emitting diode 13 and 13 comrades to left-hand side substrate 15L. He 
is trying for the light irradiated by band-like to become the uniform quantity of light which does 



not have a dark part in every part Although the location of the substrates 15L and 15R of said 
right and left was shifted in drawing 3 By what the attaching position of the light emitting diodes 
VL1, VL2 f and VL3 arranged in one substrate 15L and the attaching position of the light emitting 
diodes VR1, VR2 f and VR3 arranged in substrate 15R of another side are changed for (it shifts) 
You may constitute so that the light irradiated by band-like as mentioned above may become the 
uniform quantity of fight which does not have a dark part in every part By a diagram, although 
the 1st linear light source 14 of three trains is shown, the 1st linear light source of one train, two 
trains, or four trains or more can also be established and carried out Moreover, the 1 st linear 
light source 14 of two or more trains is attached in the same substrate 15L or 15R, and also it 
can also attach and carry out to the substrate only for single tiers every. 

[0019] It can arrange and said light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 can also 
be carried out, as shown in drawing 4 . Each of light emitting diodes VL1, VL2, and VL3 is 
attached in substrate 15L (in drawing 4 , it arranges to the down side) located in said left-hand 
side so that it may differ in the direction which is the same pitch PA and intersects 
perpendicularly with the orientation (longitudinal direction of a light emitting diode group) of each 
light emitting diode. Moreover, light emitting diodes VR1, VR2, and VR3 are attached in substrate 
15R (in drawing 4 , it arranges to the up side) located in said right-hand side so that it may differ 
in the direction which is the same pitch PA and intersects perpendicularly with the orientation of 
each light emitting diode. In addition, although light emitting diodes VL2 and VR3 are the same 
locations in the direction which intersects perpendicularly with the longitudinal direction of the 
orientation light emitting diode group of light emitting diode, it can also carry out by making it 
differ. By arranging light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 as mentioned above 
When the right-hand side light emitting diodes VR1, VR2, and VR3 are seen from the left-hand 
side light emitting diodes VL1, VL2, and VL3 Although a part of both installation location 
overlaps, it will be in the condition that most differ. A part of light when irradiating these light 
emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 can make it overlap, for example, enables it 
to make it overlap between VL2, VL3, or VL3 and VR1. In addition, although drawing 4 R> 4, 
drawing 1 1 mentioned later, and drawing 12 showed the condition of having vacated greatly 
between light emitting diodes in order to make arrangement of light emitting diode intelligible, 
with the naked eye, it will be arranged like drawing 3 in fact at the dense condition. 
[0020] By forming and carrying out the diffusion plate K with which the through tube K1 for 
passing the reflected light from a printed circuit board 1 was formed in the core in the opening of 
said casing 2, as shown in drawing 6 The exposure nonuniformity of the light from light emitting 
diodes VL1, VL2, VL3, VR1, VR2, and VR3 can be eased, and a printed circuit board 1 irradiates, 
and you may constitute so that this reflected light can be incorporated as much as possible for 
an upper image pick-up means along with Perpendicular T. When it assumes that brightness falls 
in one half mostly by forming said diffusion plate K, in the light emitting diodes VL1, VL2, VL3, 
VR1, VR2, and VR3 of six trains From the ability of this light reflected as mentioned above to be 
incorporated as much as possible for an upper image pick-up means along with Perpendicular T, 
although only the brightness of the light of the light emitting diode of three trains is obtained The 
direction at the time of forming the diffusion plate K in fact becomes advantageous in exposure 
nonuniformity and the brightness of light incorporated compared with the case where the 
diffusion plate K is not formed. Moreover, in exposure nonuniformity and the brightness of light 
incorporated, it can be made still more advantageous by making said diffusion plate K thin and 
bringing close to a printed circuit board 1 as much as possible. And although a part of both 
installation location overlaps when the right-hand side light emitting diodes VR1, VR2, and VR3 
are seen as mentioned above from the left-hand side light emitting diodes VL1, VL2, and VL3, in 
said exposure nonuniformity, it becomes still more advantageous by considering as the condition 
that most differ. Although the diffusion plate K has been horizontally arranged to the light 
emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 arranged aslant [ said ], you may arrange 
aslant so that the diffusion plate K may become parallel to light emitting diodes VL1, VL2, VL3, 
VR1, VR2, and VR3. 

[0021] If the difference when having not formed the case where said diffusion plate K is formed, 
and the diffusion plate K is explained briefly As shown in drawing 7 (a), the image pick-up means 



23 is formed in the location which leaned only the include angle theta to the left-hand side of 
drawing to the perpendicular T which becomes perpendicular to the inspection object which is 
not illustrated. Two trains of the linear light source by which much light emitting diodes 22 and 
22 were attached in the right-hand side of drawing in the perpendicular direction to space like 
the above (although two trains are shown here in order to simplify explanation) one train or three 
trains or more — you may be — what has arranged and has arranged the cylindrical lens 1 6 to 
the exposure side side of these linear light sources is shown. In drawing, the right-hand side 
linear light source arranges in the location which leaned only the include angle theta to right- 
hand side to said perpendicular T. Therefore, although only the direct reflected light (specular 
reflection light) from the right-hand side light emitting diode 22 is incorporated by the image 
pick-up means 23 among the light irradiated by the flat control surface of an inspection object 
from each light emitting diode 22 and 22, the direct reflected light (specular reflection light) from 
the left-hand side light emitting diode 22 cannot be incorporated. Therefore, by being able to 
incorporate only the light from one linear light source for the image pick-up means 23, but 
arranging the diffusion plate K, as shown in drawing 7 (b) to becoming dark, the light from all 
linear light sources can be made to reflect in the image pick-up means 23 not a little, and it can 
avoid becoming dark like drawing 7 (a). In addition, if the number of a linear light source 
increases, the effectiveness by forming the diffusion plate K indeed will become remarkable. 
Drawing 5 , drawing 13 , and drawing 14 do not show the direct reflected light (specular reflection 
light) of a linear light source, and show the scattered light scattered about on the front face of a 
printed circuit board 1 . 

[0022] Although there is an advantage which can attain a miniaturization by constituting a 
checking lighting system only from the 1 st lighting sections 3 and 3 in drawing 1 , the 2nd lighting 
section 4 may be formed in drawing 8 - drawing 10 . This checking lighting system contains two 
(you may be three or more) of the 1st lighting sections 3 and the 2nd lighting section 4 which are 
the lighting section which distributes to both sides on both sides of the perpendicular T which 
becomes perpendicular to the control surface of a printed circuit board 1, and irradiates in the 
casing 2 of a cube type from [ of a printed circuit board 1 / to the same part / mostly different ] 
across, and consists of shape of a rectangle by which the lower part was opened wide, said 
casing 2 — method ** of order — although wrap right-and-left Itabe 6 and 7 and order are 
consisted of wrap order Itabe 8 and 9 in the superior lamella section 5 by which checking long 
long hole 5A was mostly formed in the center at the longitudinal direction, and right and left, you 
may be things other than the configuration shown in drawing. 10, 11, and 12 which are shown in 
drawing 8 and drawing 9 are a cable for supplying power to said 1st lighting sections 3 and 3 and 
the 2nd lighting section 4. Here, although the thing equipped with the 1st lighting sections 3 and 
3 and the 2nd lighting section 4 of a pair is shown, the 2nd lighting section 4 is omitted, and it is 
what formed only the 1 st lighting sections 3 and 3 of a pair, and you may constitute. An image 
processing is carried out with the image processing system which is not illustrating the image 
which caught the reflected light reflected in said inspection object like the above-mentioned with 
the line sensor camera (not shown) arranged above long hole 5A of the superior lamella section 
5, it projects on a monitor etc. and human being may be made judge the quality of the image by 
computer, or to judge a quality. In addition, you may be the configuration of omitting said line 
sensor camera depending on the case, and inspecting an inspection object by viewing. 
[0023] As shown in drawing 1 1 , each of light emitting diodes VL1, VL2, and VL3 is attached in 
substrate 15L (in drawing 1 1 , it arranges to the down side) located in said left-hand side so that 
it may differ in the direction which is the same pitch PA and intersects perpendicularly with the 
orientation of each light emitting diode. Moreover, light emitting diodes VR1, VR2, and VR3 are 
attached in substrate 15R (in drawing 1 1 , it arranges to the up side) located in said right-hand 
side so that it may differ in the direction which is the same pitch PA and intersects 
perpendicularly with the orientation of each light emitting diode. In addition, although light 
emitting diodes VL2 and VR3 are the same locations in the direction which intersects 
perpendicularly with the orientation of light emitting diode, it can also carry out by making it 
differ. By arranging light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 as mentioned above 
When the right-hand side light emitting diodes VR1, VR2, and VR3 are seen from the left-hand 



side light emitting diodes VL1, VL2, and VL3 Although a part of both installation location 
overlaps, it will be in the condition that most differ. A part of light when irradiating these light 
emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 can make it overlap, for example, enables it 
to make it overlap between VL2, VL3, or VL3 and VR1. Although 19 shown in drawing 1 1 shows 
the light emitting diode of said 2nd lighting section 4 (it displays with the square in order to 
distinguish from the light emitting diode of the 1st lighting section easily) and makes it the same 
pitch as said light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3, it may be a different pitch. 
Moreover, by drawing 12 , although the light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 
of said 1st lighting section 3 are the same as that of drawing 1 1 , the case where only the 
installation location of the light emitting diode 19 of said 2nd lighting section 4 is changed is 
shown (in order to distinguish from the light emitting diode of the 1st lighting section easily, it 
displays with the square). 

[0024] The installation location of light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 is 
identically set up towards intersecting perpendicularly with the orientation of light emitting diode 
so that the exposure location of said all light emitting diodes VL1, VL2, VL3, VR1, VR2 f and VR3 
may become the same part. You may arrange and carry out so that the exposure location of said 
light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 may differ from the exposure location of 
the light emitting diode 19 of said 2nd lighting section 4 in the orientation of light emitting diode. 
In this case, as shown in drawing 13 , it will irradiate, after the light H5 of light emitting diode 19 
has overlapped between H1 (H2), the light H1 (H2) of light emitting diodes VL1, VL2, VL3, VR1 f 
VR2, and VR3, and, and can control that the part which becomes dark occurs. 
[0025] Said 2nd lighting section 4 is constituted so that light may be perpendicularly irradiated to 
the inspection object 1 caudad located through the 1st lighting section 3 of said pair, and the 
clearance S between three comrades. Specifically As shown in drawing 8 - drawing 10 , the 
upper part part of Clearance S, It is a cylindrical lens (it is the thing which can make it 
condense) as a condensing means to the half mirror 17 which will have been arranged in the 
lower part part of long hole 5A if put in another way, and this half mirror 1 7. If it is, much light 
emitting diodes 19 with which anythings intervene and irradiate good 18 consist of the 2nd linear 
light source 21 arranged through a substrate 20 at the line almost parallel to the orientation of 
said light emitting diode 13. By a diagram, although only the single tier is forming and carrying out 
light emitting diode 19, two or more successive installation **** operation can also be carried 
out 

[0026] Although it is effective when the case where the thing of a shell mold is used makes it 
condense as said light emitting diode 13, you may be the light emitting diode of the chip mold 
which can raise packaging density. 

[0027] Said checking lighting system can also be constituted as shown in drawing 14 (a) and (b). 
That is, the substrate 26 with which predetermined spacing was kept on the straight line, and 
much light emitting diodes [ a majority of ] 25 were supported inside [ one side was opened 
wide ] the casing 24 of a core box, The diffusion plate 28 as a diffusion means for making the 
orientation X of light emitting diode 25 diffuse the light from said light emitting diode 25 (you may 
constitute from a transparent acrylic board etc. and the thing on a sheet may be used), In order 
to make the light diffused with this diffusion plate 28 condense, the cylindrical lens 27 as a 
condensing means located in the open end of casing 24 is arranged. Although the diffusion plate 
28 is here arranged where a field is approached or contacted after a back [ of a cylindrical lens 
27 ] 25, i.e., light emitting diode, side (back) As shown in drawing 15 , they are locations (although 
drawing shows three locations in all including the rear face) other than the after (back) side of 
the back locations by the side of light emitting diode 25. except the location shown in drawing — 
****** — the diffusion plate 28 may be arranged, and the diffusion plate 28 can be arranged 
ahead of a cylindrical lens 27, it can also carry out, and you may arrange to both the front of a 
cylindrical lens 27, and back depending on the case. As for the permeability of said diffusion 
plate 28, it is desirable that setting up to 80% or more causes the fall of the brightness by 
transparency of light few. 

[0028] As shown in drawing 16 , said diffusion plate 28 is that by which the cross-section 
configuration formed a majority of semicircle-like heights 28a in the front face (top face) as for 



which the light from said light emitting diode 25 carries out incidence mostly along with the 
orientation X of said light emitting diode 25, and is constituted. And said each heights 28a is 
constituted by the configuration long in the direction (direction which intersects perpendicularly 
with space) which intersects perpendicularly with the orientation X of said light emitting diode 
25. Thus, the light (light which carries out incidence from a lower part in a drawing) which has 
carried out incidence to the constituted diffusion plate 28 from said light emitting diode 25 
diffuses in said orientation X from a front face. As a configuration of said irregularity, as shown in 
drawing 17 , a cross-section configuration may be a configuration to which wave-like, shape of 
i.e., semicircle, heights 28A and semicircle-like crevice 28B are located in said orientation X by 
turns. 

[0029] As said diffusion means, as mentioned above on the front face. (optical incidence side 
face) of the diffusion plate 28 Although a majority of heights of various kinds of configurations 
along the one direction which intersects perpendicularly with the orientation X of light emitting 
diode 25 were formed along with the orientation X of this light emitting diode 25, as it is shown in 
others and drawing 18 (a) The diffusion plate 28 may consist of things which regular intervals 
were put [ things ] on the interior of the transparent body, and made it equipped with the 
diffusion members [ being cylindrical (what kind of configuration being sufficient as a 
configuration) ] 29, such as an optical fiber, along with the orientation X of said light emitting 
diode 25. Moreover, make the interior of the transparent body equipped with one more kind (for 
you to be two or more kinds) from which the diameter other than the diffusion member 29 shown 
by drawing 18 (a) differs in drawing 18 (b). What it was made to be equipped with two kinds of 
diffusion members 29 and 30 by turns along with the orientation X of said light emitting diode 25, 
and constituted the diffusion plate 28 is shown. That is, in drawing 18 (c) The diffusion member 
31 which is in the condition to which the part projected the diffusion members [ being cylindrical 
(what kind of configuration being sufficient as a configuration) ] 31, such as an optical fiber, on 
the front face (top face), and adjoins each other, and the thing which was made to have in the 
dense condition that there is no clearance, among 31, and constituted the diffusion plate 28 are 
shown. 

[0030] Thus, by using the diffusion plate 28 of drawing 16 - drawing 18 , as the light h irradiated 
by the inspection object 1 through the diffusion plate 28 and a cylindrical lens 27 from said light 
emitting diode 25 shows drawing 19 , it will be spread. And when copying the direct light source 
as a back light, or making the glossy surface of the inspection object 1 which has a glossy 
surface carry out specular reflection and seeing as shown in drawing 20 (c) as shown in drawing 
20 (b), the ball of light emitting diode 25 can cancel the phenomenon in which light will break 
[ between direct vanity, light emitting diode 25, and light emitting diodes 25 ] off. In addition, it is 
shown in drawing 20 (c) as an example of a comparison irradiated without using said diffusion 
plate 28. Moreover, said diffusion plate (means) 28 can also be attached and carried out to the 
checking lighting system of drawing 1 or drawing 8 . In the case of drawing 1 or drawing 8 , as 
mentioned above In the longitudinal direction of the linear light emitting diode group which each 
location where each light emitting diodes VL1, VL2, and VL3 of the lighting section 3 irradiate 
the inspection object 1, and each location where each light emitting diodes VR1, VR2, and VR3 
of another lighting section 3 irradiate the inspection object 1 irradiate Since each light emitting 
diodes VL1, VL2, VL3, VR1, VR2, and VR3 of two or more of these lighting sections 3 and 3 are 
arranged so that it may differ A dark part does not occur, there is an advantage (effectiveness) 
that it can illuminate equally in every part, and the advantage can be made much more 
remarkable according to the synergistic effect with the diffusion of the diffusion plate 28. 
[0031] 

[Effect of the Invention] According to invention of claim 1, when a control surface irradiates 
band-like to the inspection object which is not a flat by the light from two or more lighting 
sections, the checking lighting system with which the thing of the configuration of the part 
soldered especially can also conduct good inspection can be offered. And the checking lighting 
system which a dark part does not generate and can be equally illuminated in every part only by 
changing the exposure location from two or more lighting sections can be constituted. Moreover, 
when incorporating the transmitted light which penetrated the inspection object and conducting 



dust particle inspection etc., said same effectiveness can be acquired. Moreover, many emitters 
arrange a condensing means to the optical exposure side of the linear light source arranged at 
the line like claim 10. By establishing the diffusion means for making the orientation of an emitter 
diffuse the light from a linear light source the front or behind the condensing means When 
making the glossy surface of the inspection object which copies the direct light source as a back 
light, or has a glossy surface carry out specular reflection and seeing, The ball of emitters, such 
as light emitting diode, can acquire the effectiveness which can cancel the phenomenon in which 
light will break [ between direct vanity, an emitter, and emitters ] off, that is, a dark part does 
not generate and can be equally illuminated in every part like claim 1. Moreover, it is 
unnecessary to change arrangement of an emitter like claim 1, and there is an advantage which 
can do said effectiveness so to the existing checking lighting system by the easy reconstruction 
which attaches a diffusion means. 

[0032] According to invention of claim 3, the quantity of light can be increased by constituting 
said linear light source from an arranged thing of an inspection object so that it may irradiate to 
the same part mostly, when the lighting section which was able to be distributed to the one side 
of two or more lighting sections distributed to both sides inspects the small blemish which is 
hard to find it, it becomes advantageous, and it can aim at expansion of an inspection object. 
[0033] It not only becomes advantageous, but compared with the case where various lamps 
constitute, in power consumption and an exoergic side, a life is long by leaps and bounds, and, 
according to invention of claim 5, there is an advantage with a slow degradation speed by 
constituting an illuminant from a light emitting diode or a chip mold light emitting diode. And in 
the case of chip mold light emitting diode, packaging density can be raised compared with the 
light emitting diode of a shell mold, and the effectiveness which can make luminous intensity 
homogeneity in every part can be further raised to it 

[0034] According to invention of claim 6, even if it is the inspection object of what kind of 
configuration by being able to conduct good inspection and using together with the lighting 
section of said pair even when a flat [ a control surface ] since it can irradiate from a 
perpendicular direction to an inspection object by arranging the 2nd lighting section, the checking 
lighting system which can conduct good inspection can be offered. Moreover, it becomes 
effective, when incorporating the transmitted light which penetrated the inspection object and 
conducting dust particle inspection etc. 

[0035] According to invention of claim 7, by arranging the 2nd lighting section like claim 5 By 
being able to conduct good inspection, even when a flat [ a control surface ], and using together 
with the lighting section of said pair, since it can irradiate from a perpendicular direction to an 
inspection object Being able to conduct good inspection, even if it is the inspection object of 
what kind of configuration Or it changes arrangement of each emitter of the lighting section, 
change arrangement of each emitter of the 2nd lighting section, or by changing arrangement of 
each emitter of the lighting section, and each emitter of the 2nd lighting section Like claim 1, a 
dark part does not occur, it can illuminate equally in every part, and there is an advantage which 
can raise the degree of freedom of a design of a checking lighting system. Moreover, it becomes 
effective, when incorporating the transmitted light which penetrated the inspection object and 
conducting dust particle inspection etc. 

[0036] According to invention of claim 8, by arranging the diffusion plate for diffusing the light 
from said emitter, the light from the lighting section which cannot be incorporated can also be 
incorporated between a condensing means and an inspection object, and the advantage which 
can raise inspection precision is in it The quantity of light which can be incorporated the more 
the more there is much number of said lighting section can be increased. 
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TECHNICAL FIELD 



[Field of the Invention] This invention by the reflected light which irradiated light and has been 
reflected in the product which is an inspection object at works etc. Others [ inspection / the 
appearance of a product, or / of a blemish ], Others [ lighting system / which is used when 
inspecting the quality of soldering of the electronic parts mounted on the printed circuit board / 
checking ], The inspection object which becomes with transparence or a translucent ingredient, 
for example, plastics, paper, etc., is irradiated, and it is related with the checking lighting system 
used in order for the transmitted light which has penetrated the inspection object to perform 
foreign matter detection etc. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In order to explain plainly as the above-mentioned checking lighting 
system, it explains using drawing 1 of the invention in this application. That is, each three train of 
the linear light source 14 which comes to arrange a majority of light emitting diodes VL1, VL2, 
VL3, VR1, VR2, and VR3 along with the longitudinal direction (it sets to drawing and is 
perpendicularly to space) of Substrates 15L and 15R is arranged to these substrates 15L and 
15R. these three linear light sources 14, 14, and 14 — the 1st lighting sections 3 and 3 of a Uichi 
Hidari pair which come to arrange the cylindrical lenses 16, 16, and 16 for making band-like 
condense to each optical exposure side through support plate 16A Even when a control surface 
is not a flat like the part which irradiated light from across to the inspection object, for example, 
was soldered, it enables it to inspect by applying light certainly by arranging so that Ha's 
character type may be made in side view. And since the installation location in the longitudinal 
direction of the light emitting diodes VR1, VR2, and VR3 which constitute the 1st lighting section 
3 of another side was the same when the 1st lighting section 3 of another side is seen from the 
installation location in the longitudinal direction of the light emitting diodes VL1, VL2, and VL3 
which constitute one [ said ] 1st lighting section 3, and one [ this ] 1st lighting section 3, un- 
arranging [ which is described below ] had occurred. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThts document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



(It is) effective and the advantage can be made much more remarkable according to the 
synergistic effect with the diffusion of the diffusion plate 28. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] That is f since according to the above-mentioned 
configuration the light H1 from one light emitting diodes VL1 f VL2, and VL3 of each and the light 
H2 from each light emitting diodes VR1, VR2, and VR3 of another side corresponding to this 
irradiate the same part as shown in drawing 14 f As shown in drawing, the part B (drawing two 
upper and lower sides between light) which is not illuminated among the light of the light emitting 
diode which adjoins each other by the longitudinal direction and which becomes dark occurred, 
and inspection in the part was what cannot be performed good. In addition, even if the clearance 
between adjacent light emitting diodes had arranged much light emitting diodes in the dense 
small condition as much as possible, it cannot cancel said un-arranging and there was room of 
an improvement. 

[0004] The place which this invention tends to solve in view of the above-mentioned situation is 
in the point of offering the checking lighting system which can be equally illuminated in every 
part, without the part which becomes dark occurring. 
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MEANS 



[Means for Solving the Problem] This invention two or more each of the lighting section which 
comes to arrange a condensing means to the optical exposure side of the linear light source by 
which many emitters have been arranged at the line for the above-mentioned technical-problem 
solution It irradiates to the same part mostly, an inspection object — each location where each 
emitter of this lighting section irradiates an inspection object — this — each emitter of two or 
more of these lighting sections has been arranged so that it may differ in the longitudinal 
direction of the linear emitter group which each location where each emitter of another lighting 
section irradiates an inspection object irradiates, and the checking lighting system was 
constituted, therefore, it is condensed by condensing means, such as a cylindrical lens, and the 
light from two or more lighting sections is changed into a band-like light — having — an 
inspection object — the same part irradiates mostly. And the light from each emitter of two or 
more of said lighting sections is irradiated as shown in drawing 4 . that is, by irradiate, after the 
light H2 from each emitter of another lighting section have overlap in part between the almost 
circular light H1 from each emitter of the specific lighting section, and H1, it can constitute so 
that it become an almost band-like light (range surround by the dot), and the up-and-down dark 
parts B and B showed by drawing 14 may be abolish and brightness may become almost equal in 
every part. H3 and H4 which are shown in drawing 4 and drawing 14 are a light generated on both 
the outsides of said light H1 and H2, and they will be inspected by the band-like light which does 
not inspect in this range and is drawn by said light HI and H2 in fact In addition, the light which 
reflected said inspection object is picturized with image pick-up means, such as for example, a 
line sensor camera, and it constitutes so that the image processing system which processes the 
picturized image may be prepared and it may inspect automatically, and also depending on the 
case, it can also inspect by viewing from the upper part of a half mirror. Although it is the 
optimal in what inspects an inspection object by the reflected light, the checking lighting system 
of this invention can be used, also when the light which irradiated the inspection object which 
becomes with paper, plastics, etc. penetrates an inspection object and performs foreign matter 
detection etc. from the transmitted light although the advantage which shows 3 successive 
installation beam thing for the lighting section, and aims at increase of the quantity of light 
compared with the thing of one train or two trains is in both sides in drawing 1 on both sides of 
the perpendicular T which becomes perpendicular to the control surface (front face) of an 
inspection object respectively — one train — 2 successive-installation **** operation can also 
be carried out, four or more trains are established, and you may make it increase the quantity of 
light further Although the effectiveness that brightness becomes equal in every part of this 
longitudinal direction by arranging all emitters can be further heightened so that it may differ by 
the longitudinal direction of the emitter group by which the exposure location of each emitter of 
all the lighting sections has been arranged in said lighting section at the line at two or more 
successive installation **** case All emitters may be arranged so that it may differ from the 
exposure location of each emitter of other lighting sections with which only the exposure 
location of each emitter of a part of lighting sections remains. As a means to change said 
exposure location, the pitch of each illuminants of all the lighting sections is set up identically. 
So that the exposure locations of each emitter of the part of all the lighting sections or all the 



lighting sections may differ by emitter orientation (longitudinal direction of said emitter group) 
shift and arrange a part or all the lighting sections, or You may make it the exposure locations of 
each illuminant of a part or all the lighting sections differ by other exposure locations and 
illuminant orientation of each illuminant of the lighting section by changing the pitch of each 
illuminants of the specific lighting section with the pitch of each illuminants of other lighting 
sections. 

[0006] It arranges so that two or more each of said lighting section may be distributed to both 
sides on both sides of the perpendicular which becomes perpendicular to the front face of an 
inspection object and may be irradiated from [ of this inspection object / to the same part / 
mostly different ] across. 

[0007] The lighting section which was able to be distributed to the one side of two or more 
lighting sections distributed to said both sides can increase the quantity of light by constituting 
said linear light source from an arranged thing of an inspection object so that it may irradiate to 
the same part mostly. 

[0008] So that each illuminant which constitutes said other specific remaining linear light 
sources may be located among each illuminants which constitute the pitch of each illuminant 
which constitutes said linear light source in the same pitch in every linear light source, and 
constitute said specific linear light source By the ability shifting the location of the specific linear 
light source of this everything but the remainder in the direction of [ when seeing the specific 
linear light source of this everything but the remainder from this specific linear light source ] to 
this specific linear light source The exposure location to the inspection object from each emitter 
of the lighting section located in one side as mentioned above and the exposure location to the 
inspection object from each emitter of Ihe lighting section located in the other side are changed 
in the orientation of an emitter. It will irradiate, after a part of light from each emitter of the 
lighting section has overlapped as mentioned above. 

[0009] It not only becomes advantageous, but compared with the case where various lamps 
constitute, in power consumption and an exoergic side, a life is long by leaps and bounds, and 
there is an advantage with a slow degradation speed by constituting said illuminant from a light 
emitting diode or a chip mold light emitting diode. In addition, there is an advantage which the 
case where the light emitting diode of a shell mold is used can make condense effectively with a 
condensing means compared with the case of a chip mold light emitting diode. 
[0010] Since light is perpendicularly irradiated to the inspection object caudad located through 
the clearance formed among the lighting sections distributed to said both sides, the 2nd lighting 
section which the emitter of a large number which intervene and irradiate a condensing means at 
the half mirror arranged in the upper part part of this clearance becomes from the 2nd linear 
light source arranged at the line almost parallel to the orientation of said emitter is arranged. By 
constituting as mentioned above, it is condensed by condensing means, such as a cylindrical 
lens, and the light from the 2nd lighting section is changed into a band-like light, is irradiated 
from a perpendicular direction to an inspection object, and even when a flat [ a control surface ], 
it can conduct good inspection. 

[0011] Two or more each of the lighting section from which many emitters arrange and come to 
constitute a condensing means in the optical exposure side of the linear light source arranged at 
the line It arranges so that it may distribute to both sides on both sides of the perpendicular 
which becomes perpendicular to the front face of an inspection object and may irradiate from 
[ of an inspection object / to the same part / mostly different ] across. Since light is 
perpendicularly irradiated to the inspection object caudad located through the clearance 
between the lighting sections distributed to said both sides The 2nd lighting section which the 
emitter of a large number which intervene and irradiate a condensing means at the half mirror 
arranged in the upper part part of this clearance becomes from the 2nd linear light source 
arranged at the line almost parallel to the orientation of said emitter is arranged. Each emitter of 
this 1st lighting section and each emitter of this 2nd lighting section are arranged so that each 
location where each emitter of said specific 1st lighting section irradiates an inspection object at 
least may differ from each location where each emitter of said 2nd lighting section irradiates an 
inspection object A checking lighting system can also be constituted. Therefore, by changing the 



exposure location to the inspection object from each emitter of a part (specification) or all the 
lighting sections, and the exposure location to the inspection object from each emitter of the 
2nd lighting section, after a part of light from each emitter of the lighting section and light from 
each emitter of the 2nd lighting section have overlapped, it will irradiate. Moreover, by changing 
the exposure location to the inspection object from each emitter of a part of (specification) 
lighting sections, and the exposure location to the inspection object from each emitter of the 
remaining lighting section, after a part of light from each emitter of the lighting section has 
overlapped, it will irradiate. Moreover, after a part of light from each emitter of the 2nd lighting 
section has overlapped two or more successive installation **** case by changing an exposure 
location [ as opposed to the inspection object from each emitter of a part of 2nd lighting 
sections for the 2nd lighting section ], and the exposure location to the inspection object from 
each emitter of the remaining 2nd lighting section, it will irradiate. 

[0012] The diffusion plate for diffusing the light from said emitter between said condensing 
means and inspection objects is arranged. Although a strong light (light near the optical axis of 
an emitter) reflected regularly from the emitter of the specific lighting section among the light 
from the emitter of two or more lighting sections with which include angles differ on the relation 
made to condense with a condensing means can be incorporated for the image pick-up means In 
spite of being unable to incorporate a strong light reflected regularly from the emitter of other 
another lighting sections for said image pick-up means but illuminating in two or more lighting 
sections, the light incorporated to an image pick-up means will become dark Then, since the 
light from the emitter of other another lighting sections which was not able to be incorporated by 
forming a diffusion plate as mentioned above can also be incorporated for an image pick-up 
means, light incorporated to an image pick-up means can be made bright. 

[0013] Two or more each of said lighting section is arranged on both sides on both sides of the 
perpendicular which becomes perpendicular to the front face of an inspection object in the 
condition that a clearance occurs, among these lighting sections, and the reflected light which it 
irradiated from said lighting section and reflected the front face of an inspection object is 
constituted possible [ recognition ] through 1 the clearance between said lighting sections. 
[0014] Many emitters may arrange a condensing means to the optical exposure side of the linear 
light source arranged at the line, the diffusion means for making the orientation of an emitter 
diffuse the light from said linear light source may be established the front or behind the 
condensing means, and a checking lighting system may be constituted. By establishing a diffusion 
means the front or behind a condensing means as mentioned above Before the light from each 
emitter is condensed, or after being condensed, it is spread in the orientation of an emitter. For 
example, when copying the direct light source as a back light, or making the glossy surface of the 
inspection object which has a glossy surface carry out specular reflection and seeing, the ball of 
emitters, such as light emitting diode, can cancel the phenomenon in which light will break 
[ between direct vanity, an emitter, and emitters ] off. Although the light h in the condition of the 
ball of light emitting diode 25 having not appeared directly, and having been formed in band-like 
can specifically be seen if the light h which irradiated paper 1 and has been reflected from light 
emitting diode 25 is seen with a naked eye I when the inspection object 1 is paper as shown in 
drawing 20 (a) As shown in drawing 20 (c), when the inspection object 1 is a mirror plane When it 
sees with a naked eye I, the ball of light emitting diode 25 can cancel this by using a diffusion 
means as mentioned above by between direct vanity, light emitting diode 25, and light emitting 
diodes 25 generating the phenomenon in which light will break off. And as shown in drawing 20 
R> 0 (b), when copying the direct light source as a back light, the ball of the light emitting diode 
25 shown by drawing 20 (c) will be visible to band-like [ even a grain appears / with which not a 
condition but these balls were connected into small pieces ] by using the diffusion means 28 
which consists of a diffusion plate etc. In this case, the lighting section may be single, and in 
order to raise brightness, more than one can be prepared and it can also carry out As said 
diffusion means, a majority of heights of various kinds of configurations along the one direction 
which intersects perpendicularly with the orientation of an emitter can be formed in a front face 
along with the orientation of this emitter, or it is what equipped the interior of the transparent 
body with diffusion members, such as an optical fiber, and can constitute. In addition, drawing 20 



(a), (b), and (c) omit a condensing means. 
[0015] 

[Embodiment of the Invention] The checking lighting system which can be illuminated in order to 
inspect surface irregularity, a surface soldered part which is not illustrated of a printed circuit 
board 1 as an inspection object to drawing 1 is shown. This checking lighting system arranges 
two (you may be three or more) of the 1st lighting sections 3 which are the lighting section 
which distributes to both sides on both sides of the perpendicular T which becomes 
perpendicular to the flat control surface (front face) of a printed circuit board 1, and irradiates in 
the casing 2 of a cube type by the shape of a rectangle by which the lower part was opened 
wide from [ of a printed circuit board 1 / to the same part / mostly different ] across. Although 
the lighting system for surface analyses which inspects by here incorporating the reflected light 
which reflected the front face of an inspection object is shown, you may be the checking lighting 
system used when incorporating the transmitted light which penetrated the inspection object 
which becomes with transparence or a translucent ingredient and performing foreign matter 
detection etc. An image processing is carried out with the image processing system which is not 
illustrating the image which caught the reflected light reflected in said inspection object with the 
line sensor camera (not shown) arranged above long hole 5A (refer to drawing 8 ) of the superior 
lamella section 5, it projects on a monitor etc. and human being may be made judge the quality of 
the image by computer, or to judge a quality. In addition, you may be the configuration of omitting 
said line sensor camera depending on the case, and inspecting an inspection object by viewing. 
[001 6] As shown in drawing 1 , the clearance S between the dimensions of the almost same 
magnitude as the width of face (magnitude of the direction which become perpendicular to a 
longitudinal direction) of said long hole 5A be opened, and said 1st lighting sections 3 and 3 be 
arranged, and they be arranged so that Ha's character type may be made in the inclination 
posture, i.e., side view, in which the side which separate from Clearance S be located more 
nearly caudad. Since each of said 1st lighting sections 3 and 3 is the same configuration, it 
explains only one 1st lighting section 3. Said 1st lighting section 3 is substrate 15L (in other 
substrate 1 5R) about the 1 st linear light source 14, 14, and 1 4 of three trains arranged at the 
line in the direction in which space and each of three light emitting diodes VL1, VL2, and VL3 
which set predetermined spacing in the direction of slant, and were arranged in it cross at right 
angles in drawing 1 . [ many ] VR1, VR2, and VR3 are attached — ****, while attaching The 
cylindrical lenses (as long as it can make it condense, what kind of thing may be used) 16, 16, 
and 16 as three condensing means are arranged through transparent support plate 16A almost in 
parallel with these light emitting diodes VL1, VL2, and VL3 to the light side of each [ these ] 1st 
linear light source 14. It is constituted. In addition, what really formed said three cylindrical 
lenses 16, 16, and 16 and said support plate 16A may be used. 

[0017] As shown in drawing 2 , to optical-axis 13A of each light emitting diode VL2 of the 1st 
linear light source 14 arranged in the center of the 1st linear light source 14, 14, and 14 of three 
trains It changes into the condition of having made the core of said cylindrical lens 16 arranged 
corresponding to this agreeing. As opposed to the distance (the 1st linear light source 14, 
distance between 14 (pitch)) P1 to the 1st linear light source VL1 and VL3 of two trains located 
in both sides to the 1st linear light source 14 located in said center By making small distance 
(distance between a cylindrical lens 16 and 16 (pitch)) P2 to the cylindrical lenses 16 and 16 
located in both sides to the cylindrical lens 16 located in said center Although it enables it to 
make one place condense the opticals axis 13A, 13A, and 13A from three cylindrical lenses 16, 
16, and 16 Each location of the cylindrical lenses 16, 16, and 16 to light emitting diodes VL1, 
VL2, and VL3 is made the same. By changing the include angle of the light emitting diodes VL1 
and VL3 and the cylindrical lenses 16 and 16 which are located in both sides to light emitting 
diode VL2 and the cylindrical lens 16 which are located in the center You may enable it to make 
one place condense the opticals axis 13A, 13A, and 13A from three cylindrical lenses 16, 16, and 
16. In this case, it is separate and substrate 15L to light emitting diodes VL1, VL2, and VL3 may 
be constituted. 

[0018] The arrangement condition of the light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 
attached in the same installation location in said same pitch is shown in drawing 3 , and the 



condition of the light by these light emitting diodes VL1, VL2 f VL3 f VR1, VR2, and VR3 is shown 
in drawing 5 . It is got blocked. Among the light H1 and H1 to the inspection object from the light 
emitting diodes VL1, VL2, and VL3 which adjoin each other by the longitudinal direction of the 
1st linear light source 14 of three trains attached in substrate 15L (it arranges to the down side 
in drawing 3 ) located in left-hand side So that the light H2 to the inspection object from each 
light emitting diodes VR1, VR2, and VR3 arranged along with the longitudinal direction of the 1st 
linear light source 14 of three trains attached in substrate 15R (it arranges to the up side in 
drawing 3 ) located in right-hand side may be overlapped and located You make it located in the 
location to which the location of right-hand side substrate 15R was moved in the direction of 
[ when seeing substrate 15R of another side from one substrate 15L ] by the half^pitch of the 
pitch (spacing) of a light emitting diode 13 and 13 comrades to left-hand side substrate 15L He 
is trying for the light irradiated by band-like to become the uniform quantity of light which does 
not have a dark part in every part Although the location of the substrates 15L and 15R of said 
right and left was shifted in drawing 3 By what the attaching position of the light emitting diodes 
VL1, VL2, and VL3 arranged in one substrate 15L and the attaching position of the light emitting 
diodes VR1, VR2, and VR3 arranged in substrate 15R of another side are changed for (it shifts) 
You may constitute so that the light irradiated by band-like as mentioned above may become the 
uniform quantity of light which does not have a dark part in every part By a diagram, although 
the 1st linear light source 14 of three trains is shown, the 1st linear light source of one train, two 
trains, or four trains or more can also be established and carried out Moreover, the 1st linear 
light source 1 4 of two or more trains is attached in the same substrate 1 5L or 1 5R, and also it 
can also attach and carry out to the substrate only for single tiers every. 

[0019] It can arrange and said light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 can also 
be carried out, as shown in drawing 4 . Each of light emitting diodes VL1, VL2, and VL3 is 
attached in substrate 15L (in drawing 4 , it arranges to the down side) located in said left-hand 
side so that it may differ in the direction which is the same pitch PA and intersects 
perpendicularly with the orientation (longitudinal direction of a light emitting diode group) of each 
light emitting diode. Moreover, light emitting diodes VR1, VR2, and VR3 are attached in substrate 
15R (in drawing 4 , it arranges to the up side) located in said right-hand side so that it may differ 
in the direction which is the same pitch PA and intersects perpendicularly with the orientation of 
each light emitting diode. In addition, although light emitting diodes VL2 and VR3 are the same 
locations in the direction which intersects perpendicularly with the longitudinal direction of the 
orientation light emitting diode group of light emitting diode, it can also carry out by making it 
differ. By arranging light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 as mentioned above 
When the right-hand side light emitting diodes VR1, VR2, and VR3 are seen from the left-hand 
side light emitting diodes VL1, VL2, and VL3 Although a part of both installation location 
overlaps, it will be in the condition that most differ. A part of light when irradiating these light 
emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 can make it overlap, for example, enables it 
to make it overlap between VL2, VL3, or VL3 and VR1 . In addition, although drawing 4 R> 4, 
drawing 1 1 mentioned later, and drawing 12 showed the condition of having vacated greatly 
between light emitting diodes in order to make arrangement of light emitting diode intelligible, 
with the naked eye, it will be arranged like drawing 3 in fact at the dense condition. 
[0020] By forming and carrying out the diffusion plate K with which the through tube K1 for 
passing the reflected light from a printed circuit board 1 was formed in the core in the opening of 
said casing 2, as shown in drawing 6 The exposure nonuniformity of the light from light emitting 
diodes VL1, VL2, VL3, VR1, VR2, and VR3 can be eased, and a printed circuit board 1 irradiates, 
and you may constitute so that this reflected light can be incorporated as much as possible for 
an upper image pick-up means along with Perpendicular T. When it assumes that brightness falls 
in one half mostly by forming said diffusion plate K, in the light emitting diodes VL1, VL2, VL3, 
VR1, VR2, and VR3 of six trains From the ability of this light reflected as mentioned above to be 
incorporated as much as possible for an upper image pick-up means along with Perpendicular T, 
although only the brightness of the light of the light emitting diode of three trains is obtained The 
direction at the time of forming the diffusion plate K in fact becomes advantageous in exposure 
nonuniformity and the brightness of light incorporated compared with the case where the 



diffusion plate K is not formed Moreover, in exposure nonuniformity and the brightness of light 
incorporated, it can be made still more advantageous by making said diffusion plate K thin and 
bringing close to a printed circuit board 1 as much as possible. And although a part of both 
installation location overlaps when the right-hand side light emitting diodes VR1 V VR2, and VR3 
are seen as mentioned above from the left-hand side light emitting diodes VL1, VL2, and VL3, in 
said exposure nonuniformity, it becomes still more advantageous by considering as the condition 
that most differ. Although the diffusion plate K has been horizontally arranged to the light 
emitting diodes VL1 f VL2 f VL3, VR1 f VR2, and VR3 arranged aslant [ said ], you may arrange 
aslant so that the diffusion plate K may become parallel to light emitting diodes VL1, VL2, VL3, 
VR1, VR2, and VR3. 

[0021] If the difference when having not formed the case where said diffusion plate K is formed, 
and the diffusion plate K is explained briefly As shown in drawing 7 (a), the image pick-up means 
23 is formed in the location which leaned only the include angle theta to the left-hand side of 
drawing to the perpendicular T which becomes perpendicular to the inspection object which is 
not illustrated. Two trains of the linear light source by which much light emitting diodes 22 and 
22 were attached in the right-hand side of drawing in the perpendicular direction to space like 
the above (although two trains are shown here in order to simplify explanation) one train or three 
trains or more — you may be — what has arranged and has arranged the cylindrical lens 1 6 to 
the exposure side side of these linear light sources is shown. In drawing, the right-hand side 
linear light source arranges in the location which leaned only the include angle theta to right- 
hand side to said perpendicular T. Therefore, although only the direct reflected light (specular 
reflection light) from the right-hand side light emitting diode 22 is incorporated by the image 
pick-up means 23 among the light irradiated by the flat control surface of an inspection object 
from each light emitting diode 22 and 22, the direct reflected light (specular reflection light) from 
the left-hand side light emitting diode 22 cannot be incorporated. Therefore, by being able to 
incorporate only the light from one linear light source for the image pick-up means 23, but 
arranging the diffusion plate K, as shown in drawing 7 (b) to becoming dark, the light from all 
linear light sources can be made to reflect in the image pick-up means 23 not a little, and it can 
avoid becoming dark like drawing 7 (a). In addition, if the number of a linear light source 
increases, the effectiveness by forming the diffusion plate K indeed will become remarkable. 
Drawing 5 , drawing 13 , and drawing 14 do not show the direct reflected light (specular reflection 
light) of a linear light source, and show the scattered light scattered about on the front face of a 
printed circuit board 1 . 

[0022] Although there is an advantage which can attain a miniaturization by constituting a 
checking lighting system only from the 1 st lighting sections 3 and 3 in drawing 1 , the 2nd lighting 
section 4 may be formed in drawing 8 - drawing 10 . This checking lighting system contains two 
(you may be three or more) of the 1st lighting sections 3 and the 2nd lighting section 4 which are 
the lighting section which distributes to both sides on both sides of the perpendicular T which 
becomes perpendicular to the control surface of a printed circuit board 1, and irradiates in the 
casing 2 of a cube type from [ of a printed circuit board 1 / to the same part / mostly different ] 
across, and consists of shape of a rectangle by which the lower part was opened wide, said 
casing 2 — method ** of order — although wrap right-and-left Itabe 6 and 7 and order are 
consisted of wrap order Itabe 8 and 9 in the superior lamella section 5 by which checking long 
long hole 5A was mostly formed in the center at the longitudinal direction, and right and left, you 
may be things other than the configuration shown in drawing. 10, 11, and 12 which are shown in 
drawing 8 and drawing 9 are a cable for supplying power to said 1 st lighting sections 3 and 3 and 
the 2nd lighting section 4. Here, although the thing equipped with the 1st lighting sections 3 and 
3 and the 2nd lighting section 4 of a pair is shown, the 2nd lighting section 4 is omitted, and it is 
what formed only the 1 st lighting sections 3 and 3 of a pair, and you may constitute. An image 
processing is carried out with the image processing system which is not illustrating the image 
which caught the reflected light reflected in said inspection object like the above-mentioned with 
the line sensor camera (not shown) arranged above long hole 5A of the superior lamella section 
5, it projects on a monitor etc. and human being may be made judge the quality of the image by 
computer, or to judge a quality. In addition, you may be the configuration of omitting said line 



sensor camera depending on the case, and inspecting an inspection object by viewing. 
[0023] As shown in drawing 1 1 , each of light emitting diodes VL1, VL2, and VL3 is attached in 
substrate 1 5L (in drawing 1 1 , it arranges to the down side) located in said left-hand side so that 
it may differ in the direction which is the same pitch PA and intersects perpendicularly with the 
orientation of each light emitting diode. Moreover, light emitting diodes VR1, VR2, and VR3 are 
attached in substrate 15R (in drawing 1 1 , it arranges to the up side) located in said right-hand 
side so that it may differ in the direction which is the same pitch PA and intersects 
perpendicularly with the orientation of each light emitting diode. In addition, although light 
emitting diodes VL2 and VR3 are the same locations in the direction which intersects 
perpendicularly with the orientation of light emitting diode, it can also carry out by making it 
differ. By arranging light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 as mentioned above 
When the right-hand side light emitting diodes VR1, VR2, and VR3 are seen from the left-hand 
side light emitting diodes VL1, VL2, and VL3 Although a part of both installation location 
overlaps, it will be in the condition that most differ. A part of light when irradiating these light 
emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 can make it overlap, for example, enables it 
to make it overlap between VL2, VL3, or VL3 and VR1. Although 19 shown in drawing 1 1 shows 
the light emitting diode of said 2nd lighting section 4 (it displays with the square in order to 
distinguish from the light emitting diode of the 1st lighting section easily) and makes it the same 
pitch as said light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3, it may be a different pitch. 
Moreover, by drawing 12 , although the light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 
of said 1st lighting section 3 are the same as that of drawing 1 1 , the case where only the 
installation location of the light emitting diode 19 of said 2nd lighting section 4 is changed is 
shown (in order to distinguish from the light emitting diode of the 1st lighting section easily, it 
displays with the square). 

[0024] The installation location of light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 is 
identically set up towards intersecting perpendicularly with the orientation of light emitting diode 
so that the exposure location of said all light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 
may become the same part You may arrange and carry out so that the exposure location of said 
light emitting diodes VL1, VL2, VL3, VR1, VR2, and VR3 may differ from the exposure location of 
the light emitting diode 19 of said 2nd lighting section 4 in the orientation of light emitting diode. 
In this case, as shown in drawing 13 , it will irradiate, after the light H5 of light emitting diode 1 9 
has overlapped between H1 (H2), the light H1 (H2) of light emitting diodes VL1, VL2, VL3, VR1, 
VR2, and VR3, and, and can control that the part which becomes dark occurs. 
[0025] Said 2nd lighting section 4 is constituted so that light may be perpendicularly irradiated to 
the inspection object 1 caudad located through the 1 st lighting section 3 of said pair, and the 
clearance S between three comrades. Specifically As shown in drawing 8 - drawing 10 , the 
upper part part of Clearance S, It is a cylindrical lens (it is the thing which can make it 
condense) as a condensing means to the half mirror 17 which will have been arranged in the 
lower part part of long hole 5A if put in another way, and this half mirror 17. If it is, much light 
emitting diodes 19 with which anythings intervene and irradiate good 18 consist of the 2nd linear 
light source 21 arranged through a substrate 20 at the line almost parallel to the orientation of 
said light emitting diode 13. By a diagram, although only the single tier is forming and carrying out 
light emitting diode 1 9, two or more successive installation **** operation can also be carried 
out 

[0026] Although it is effective when the case where the thing of a shell mold is used makes it 
condense as said light emitting diode 13, you may be the light emitting diode of the chip mold 
which can raise packaging density. 

[0027] Said checking lighting system can also be constituted as shown in drawing 14 (a) and (b). 
That is, the substrate 26 with which predetermined spacing was kept on the straight line, and 
much light emitting diodes [ a majority of ] 25 were supported inside [ one side was opened 
wide ] the casing 24 of a core box, The diffusion plate 28 as a diffusion means for making the 
orientation X of light emitting diode 25 diffuse the light from said light emitting diode 25 (you may 
constitute from a transparent acrylic board etc. and the thing on a sheet may be used), In order 
to make the light diffused with this diffusion plate 28 condense, the cylindrical lens 27 as a 



condensing means located in the open end of casing 24 is arranged. Although the diffusion plate 
28 is here arranged where a field is approached or contacted after a back [ of a cylindrical lens 
27 ] 25, i.e., light emitting diode, side (back) As shown in drawing 15 , they are locations (although 
drawing shows three locations in all including the rear face) other than the after (back) side of 
the back locations by the side of light emitting diode 25. except the location shown in drawing — 
****** — the diffusion plate 28 may be arranged, and the diffusion plate 28 can be arranged 
ahead of a cylindrical lens 27, it can also carry out, and you may arrange to both the front of a 
cylindrical lens 27, and back depending on the case. As for the permeability of said diffusion 
plate 28, it is desirable that setting up to 80% or more causes the fall of the brightness by 
transparency of light few. 

[0028] As shown in drawing 1 6 , said diffusion plate 28 is that by which the cross-section 
configuration formed a majority of semicircle-like heights 28a in the front face (top face) as for 
which the light from said light emitting diode 25 carries out incidence mostly along with the 
orientation X of said light emitting diode 25, and is constituted. And said each heights 28a is 
constituted by the configuration long in the direction (direction which intersects perpendicularly 
with space) which intersects perpendicularly with the orientation X of said light emitting diode 
25. Thus, the light (light which carries out incidence from a lower part in a drawing) which has 
carried out incidence to the constituted diffusion plate 28 from said light emitting diode 25 
diffuses in said orientation X from a front face. As a configuration of said irregularity, as shown in 
drawing 17 , a cross-section configuration may be a configuration to which wave-like, shape of 
i.e., semicircle, heights 28A and semicircle-like crevice 28B are located in said orientation X by 
turns. 

[0029] As said diffusion means, as mentioned above on the front face (optical incidence side 
face) of the diffusion plate 28 Although a majority of heights of various kinds of configurations 
along the one direction which intersects perpendicularly with the orientation X of light emitting 
diode 25 were formed along with the orientation X of this light emitting diode 25, as it is shown in 
others and drawing 18 (a) The diffusion plate 28 may consist of things which regular intervals 
were put [ things ] on the interior of the transparent body, and made it equipped with the 
diffusion members [ being cylindrical (what kind of configuration being sufficient as a 
configuration) ] 29, such as an optical fiber, along with the orientation X of said light emitting 
diode 25. Moreover, make the interior of the transparent body equipped with one more kind (for 
you to be two or more kinds) from which the diameter other than the diffusion member 29 shown 
by drawing 18 (a) differs in drawing 18 (b). What it was made to be equipped with two kinds of 
diffusion members 29 and 30 by turns along with the orientation X of said light emitting diode 25, 
and constituted the diffusion plate 28 is shown. That is, in drawing 18 (c) The diffusion member 
31 which is in the condition to which the part projected the diffusion members [ being cylindrical 
(what kind of configuration being sufficient as a configuration) ] 31, such as an optical fiber, on 
the front face (top face), and adjoins each other, and the thing which was made to have in the 
dense condition that there is no clearance, among 31, and constituted the diffusion plate 28 are 
shown. 

[0030] Thus, by using the diffusion plate 28 of drawing 16 - drawing 18 , as the light h irradiated 
by the inspection object 1 through the diffusion plate 28 and a cylindrical lens 27 from said light 
emitting diode 25 shows drawing 19 , it will be spread. And when copying the direct light source 
as a back light, or making the glossy surface of the inspection object 1 which has a glossy 
surface carry out specular reflection and seeing as shown in drawing 20 (c) as shown in drawing 
20 (b), the ball of light emitting diode 25 can cancel the phenomenon in which light will break 
[ between direct vanity, light emitting diode 25, and light emitting diodes 25 ] off. In addition, it is 
shown in drawing 20 (c) as an example of a comparison irradiated without using said diffusion 
plate 28. Moreover, said diffusion plate 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 13 It is the vertical section side elevation of a checking lighting system. 
[Drawing 2] It is the explanatory view of an important section showing the structure of the 
installation section of light emitting diode and a cylindrical lens. 

[Drawing 3] It is the explanatory view showing arrangement of the light emitting diode of the 
lighting system of drawing 1 . 

[Drawing 4] It is the explanatory view showing other arrangement of light emitting diode. 
[Drawing 5] It is the explanatory view showing the image sample of the light by the light emitting 
diode of the 1 st lighting section shown by drawing 1 . 

[Drawing 6] It is the vertical section side elevation furnished with a diffusion plate of another 
checking lighting system. 

[Drawing 7] Another arrangement of an image pick-up means and light emitting diode is shown, 
the case where (a) does not have a diffusion plate is shown and (b) shows the case where there 
is a diffusion plate. 

[Drawing 8] It is the vertical section side elevation of another checking lighting system. 
[Drawing 9] It is the top view of another checking lighting system. 

[Drawing 10] It is the vertical section side elevation of another checking lighting system. 
[Drawing 11] It is the explanatory view showing arrangement of the light emitting diode of the 
lighting system of drawing 8 . 

[Drawing 12] It is the explanatory view showing another arrangement of the light emitting diode 
of the lighting system of drawing 8 . 

[Drawing 13] It is the explanatory view showing the image sample in the condition that the light 
of the 1st lighting section and the light of the 2nd lighting section overlap. 
[Drawing 14] Another checking lighting system is shown and they are the sectional view which 
cut (a) by the orientation of light emitting diode, and the sectional view cut towards the 
orientation of light emitting diode and (b) crossing at right angles. 

[Drawing 15] It is the sectional view which made the lighting system of drawing 14 equipped with 
three diffusion plates. 

[Drawing 16] It is the sectional view of another diffusion plate. 

[Drawing 17] It is the sectional view of another diffusion plate. 

[Drawing 18] (a), (b) t and (c) are the sectional views of another diffusion plate. 

[Drawing 19] It is the explanatory view showing the image sample of the light when irradiating 

using the checking lighting system shown by drawing 14 . 

[Drawing 20] (a), (b) t and (c) are the explanatory views showing the condition of the light when 
seeing the light from light emitting diode. 

[Drawing 21] It is the explanatory view showing the image sample of the light by the conventional 
lighting section. 
[Description of Notations] 

1 Printed Circuit Board (Inspection Object) 

2 Casing 3 1st Lighting Section 

4 2nd Lighting Section 5 Superior Lamella Section 



5A Long hole 6 Seven Right-and-left Itabe 

8 Nine Order Itabe 10, 11, 12 Cable 

13A Optical axis 14 The 1st linear light source 

15L, 15R Substrate 16 Cylindrical lens 

1 6A Support plate 1 7 Half mirror 

18 Cylindrical Lens 

19 Light Emitting Diode 20 Substrate 

21 2nd Linear Light Source 22 Light Emitting Diode 
23 [mage Pick-up Means 24 Casing 
25 Light Emitting Diode 26 Substrate 

27 Cylindrical Lens (Condensing Means) 

28 Diffusion Plate (Diffusion Means) 
28A Heights 28B Crevice 

28a Heights 

29-31 Diffusion member 32 33 Field 
H1.H2, H3, H4 Light 
PI. P2, PA Pitch 

K Diffusion plate K1 Through tube 
S Clearance T Perpendicular 
VL1, VL2, VL3 Light emitting diode 
VR1, VR2, VR3 Light emitting diode 
X Orientation of light emitting diode 
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**E<ouwtffl<t*!^xt>ffi-\iv?K:mmi,. una 20 
tc, mzjzomwtmictt t t^gs 0 ©ffc©#5e©*8f* 

m l Xtt 2 Bei!i©^«^MI8^S. 
[ff^B5 ] «ifiB3fcfcf***3&fc#-f FXtt* » ^ 

w&tttj*- F*56asis*3Bi~4©i>-rn^«:ia 

t&©lfciEJBMBJJilS. 

[f»#JI6] KffBp5fflI{cS9^teMWa5|5l±Mtc0 30 

xmmjjiznf>zft*msrrzK.ibic. mm<D±.imm 

^vmitttfiimBm&v&m-m t uaweitt 
^bbss n fc» 2 e & 2 jswsu^ies 0 

TftSltoW* l -4©^rn*>u:iB$B©«^EfflJlS^ 

s. 

[fS*« 7 ] £&©$mjBW&(*fc:|Bg S n/cglttft 

©«»©^n-en*, ^^^©^BStc^LrsiSi 40 
Kzmmzm&xmmicm k> fwx&mtmmvmm 
-mmmvxmzm#>imipp>m.M-?z>&5icm 1 

mzmbxT^K&m^rzti&ttm!>K.ztisxmm}ift 

ss-y 5 7~-K.m%&mft&LxmM-rz>&®<m% 

f**ifTlBlfc5fc#©SBS:fr6l £ Ci«W©@5ttK:BBS3 n 
?t»2«ti;5l£jiS*>6»%-5^2J®WS|J*iBgL v fTIB^l 



#112003-202294 
2 

©s^**^SBt^4Jiis*f s^n-en©agi*s 

^&3«fc 5 tam 1 J$9J^©&#63^£^2M9]g|5© 

im?ms ] i»B^*mi«aBfcfa!Bjt©®(c. mr 

IBIfcJfcttJfe 6©3&&fS;ffc3 -&*fc»©ffi:tSjfii«:BEgl/-C 
%*ii^JB 1 X»7 IB«g©t^EfflMWSIg. 

[sf*S9] KfiBM^aJos^-en-en*. ^jsw 
8BP±fa«:iiira*^^-r-5t^-c^*ni^©*iB{c*t 

*>&RHI* 3 n-Ct^*t^©^B=SrSI* l//cK8ftfe*i« 
tBMWSIJPI±ffl©l®ra?:ai 0 -Cigg&pJ#&{C#Ji)t 0 X & 4 

n&i 1 - 8 ©<,>-rn*p 1 atci zm>&mmmmm.. 

[0 00 1 } 

^xtimtMWx&zm&KitzimibxmMvxz-rc. 
mwtic «t 0 S8a©^s^©^g©f6. t/y > hss 

±KHil b fc1I^ I &©¥Ba#t*©&5©&*£lf 5 1^ 

H(cffli»e,ns«^fflM?iigg©fi!j, SB^x«*a?att 

-e©*Sc*t^4Sjai/-c#fca3i5ttcj:t)^ 
^a^*ff^/c»Kffli»6n-s^3EffljSBjsig«:8g-r 

[0002] 

[«£*©jK^] ±SB^2fflMW^S4 UT. »*>»3a< 
5. 0|>»).I«15L. 1 5 R©S*^I«J (Htcteo 
1. V L 2 . V L 3 , VR1, VR2, VR3©^* 

&&vxtj:zm.m:mi 4©3^j-en-? , n*ig»«i 5 

L. 1 5RlCIfigU ^63-^©^^®! 4. 1 

4, 1 4-en-en©^M«fiij{c^««c«363-«*5fca)© 

•>y>K«;j5;;l/U>Xl 6. 16. 16*3^«16A 

zftvxft&LxriZtti-Momumm. 3%. 
tmm&x t>ytzmmt.c%xx®gfiift x z> <t *> tc u-c 

US. -et-C. fTfB-^©^lJiSWS|53«r<9Jig-ri^ 
5f-f*-PVLl. VL2. VL3©S^^T|nI(cfcW5 
ffi 0 tf W&gi . &-3><D% 1 HSWSB 3 6fi&*©» 1 
MWSB3 Sr^fc4#CCffe^©» 1 MW9I3 «r«B5-rSI6 
*y-f*-FVRl. VR2. VR3©S^I6)K:*JW 
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[0003] 

tttf. 01 4ec^-r<fc^{c. —Ji(D&§mm*- FV 

LI. V L 2. VL3*Pfc(D#H licnJCjPfjKf £ffc 
^<D^63fe^-f*-FVR 1. VR2. VR3*»6©3fc 
H2<b*i|3|-eiBlf4Mj4r-5A:«), HK^TJr^tC, fi 
##ft-CI§S«J£5&3fe^:i-- F©3feli3±lfflfc:M€>3ft 

-ct^d:t>Bf<%s(a»fB (0-c«3faa©±T2eisf) 

r#&t>«>©-c*-5fc„ ft. ^2$t©&3fc#-f:*— F*. 10 

[0004] *&mifimT&<DmiicM&> m&LJ: *> <t 

[0 005] 

<mm*mKm^m*mw.bxuzmm<om&o* 

«=>©3fett. tf > F iJ)V U >X^©Ul:&3M8«: <fc 

-fi^ftcj®s*stis„ -ei/t. «tfses$t©ra?B«i5©##s 30 

3£{**>6©#tt. @4{c^-TJ:-5icjia*<5ftS. -o$ 
0 . 4#!£©Mg8BlfcD&l^^6©«tfn^©#H 1 . 
H 1 Pirate. J3!|OMW8|5©^3fe(*3&>6©^H 2 

^«i/fcttsrcjs8*<*ft-s c itc«fc k> . t5HP8i#©# 

(F» FT-H£*i5SSB) tc&9. iHT*l/fclT 
©BglMSBrB. B£jfc< LT£©@B?riCk(,>-CfclES3 
i>H2\m&lcts:ZJ:'>lc®m-ZC±#~e%*>. @4S 
tfH14CC7nfH3. H4I*. tiri2#Hl. H2©WJ1- 

< . mfstMtm&ytii 1 . h 2 tc <t 9 ja*>ns^ 40 

gNrcftfltL. *©Jgfll!3*i/ciig»%A!iIlTSii8#A!ia 

&SE*fr 5 e t *>-c t -a. *i6w®^atffljswiig». 
*ft'3m-£iicbm^z>ztw$&. hi rat. 50 
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-cwfflUfc-en-en, .^su*35>Jiaw/c*><D4^u. 1 
5>J*> 2 5»j© ^©tcifc^Tftfi©^**^* a 

G®<blS&£«fc5{c£T©&^*ieSOrfcJ:l>. 15 
IEMS«4g£JI&6-e*^®£L--C. £-C©JBB8gB©& 
#6#f*l3±©fc:??-*l5-(Cl85SU £T©M9i6IS©5 
%©-SPXW^g|5©«SWSP©^36»©JSS*fiS3!i^3fe 
(*IBg^lS] <«iria&ftttSf©g^f|SJ) -Cfl&£J:5K 
-g»XW±SI5©!S"Wg|J*r6L-CiggO^:0. *#?g©J8 
9JgB©&$fcfcf*l5tf:© ^ ? ^=fcflfe©MW8B©S»3l5<*^ 
±© £ * * £ Jtfc C «*: tc <fc 9 -a$X«^§P©MlW 

[0006] «tfiaswsB©«si©-e-n-eti%v taa*«fc 
[0007] m^mKmvftvttmm<Dmw&<D>> *> 

[0008] Kri3^«5eas*«)sr -s^^i*© v ^ * 

5l£j®©ag*. ^S©««36j®*>6^9©flfe©#S 
<DimXM*mcb #©*iSjtc*jt>-c-r?»-B-6C itcj: 
o-c. KrfB©J:5tc-^ffi(|K:fig-r4MWgi5©S^» 

^6©^dt^^tc>*r-5Jtg«agififc*ffli]«:fl[g-rs 

4»^i*©iBJl^f|6)K:4Bi,»rsa6^-C, ar$!B©<fc5tt 
MWSB©#lfe^**> ^©*3&*-SIJ«i Ufc«fi§-CRSW$ 

[0009] mm%&*miy a fxb^ ? 

^3fc^-r*-F^6^fi)«-SC4K:J;^-C. S85>^ 
tr- F5»i®t>fiJ^i3&JA4. i^. fMS<QR%^4->-F 
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&©^##S5fB&3fc#©Kg;fr|Sl£ iiSWTOSlttK 
EH 3 ft fcSI 2 JgtfcfciSbfciE. & h m 2 M9I 95 L T 
±12©J: 5K®(£-r & £ £K<fc -?T V ^2MW88 
*>&©*«> > 'J > F y^A'U >X^f©H36*ISK: J: »3 
J63fc3ftT^©3£tc^3ftTi^tt&WcttLTg 10 

[ooii] &®(Dft%#t>mwu:mmztitcMV&tm 

^©^ft-eft*. ®.g$tmt<Dmmtcttb~cmw.ttj: 
&mmz*A,vmmtcm *) wc®gM®.Vi<Dmm- 

^{c&g-r ^tc*f u -csa^ exists* 

(*©Eg^|fil £ ««W©i^tttCEg 3 ftfc0 2 m$b 
WAP** 402 MSJ3SB£52gl> . < £ *>«irfff&5£© 

^ i mw<D&m;iWti8g*tmv>zmMT s -eft-eft 
©ttg£ ift&m 2 mwnto&&Wifi®&smi*mm 
-rs-eft-eftoesi^s^cs j: sictSESf i Mmm>& 

w&mzm&i-rzc±i>x*z. u-?x. -8p<#je) 

Jl«eSi02JHWS|J©S%i6**»?.©^«^!gJ«:*f 30 

mtftfr 6 ©#£0 2 Mwas©&isfcf**> €>©#£ **- 
ajsttLfctwsrMitsft-scitcfts. sum 

zmmiiLmbzmKmzttic^x. mww<D&& 

©*©-SIWfi£ L/ctt«rcJB8* $ ft -5 c i tc 
X. 02MWSP£«^Ji9:W£*l^lt». -gp© 
02 MWSB©#^f**>e»©«SJtm®iK:^-r4MWa 

§££&•? ©02 mwm>&?mwfrh<o\m&nmi<cn 40 
©s^***>e»©^©-su*J*«i/fct^-cMs*$fts 
[0012] fffaft^ait^aE^miBjiofflcc. wie 

h ©3fc*t£tt 3 1* £ /c ft ©&»«& IBS b T I > 

*«ifc©$i!IIgiS©#fe##*> 6>©3fe© 5 % . ^©MSUSB 
©IE#{*a>6©iE53*b;te3£«,vfc (#8:ftf*©:fc$Mfitt© 
36) £lt<ll*jaKJRD&tfC£#rS£©t?a**5 v 8(1 
©ffiS©JSBJg|5©^{*^?>©iES«*L/c5S«,^«, i«iB 50 
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im^mcm.*) v& c £*i-e#-r. ^©Raiasutc-cjia 

Wttt^Kfe^ft^^*. JS&^S'MlSWjiSft-S^** 
BKftoTLi^. *ct\ ±l2©<fc5{cffifSt«*88W 
SCifcj:^ &9&tft£ai-rSfcrt>ofcM©fi&© 
MWSP<30^3fe***»e> ©#£ fcJS&^gfclX «) SifrC £ # 
"C# -5 C £*><&, M^K^Kt)ji*ft2.3fe4W-5<^ 

-5c£**Tir5. 

[ooi3] friEMWSR©«»©-eft-eft*. mmm 

*>mm 3 ft-c^«*f ^©^bb^sw ufcjgw^^tira 
M9ia5p±ra©i®ra*iiL-c^m«itg«:«UjftbT(,^. 

[00 1 43 £&©lfe^;^ttR:Eg3ft^tfcfe25 
©3fejntfflicc0*#®*BBgu. -e©0*#e©swrx 
fctffcfrcc. i0fB^^«si*>e.©3t*^6(*©ies^riS)«: 

itBSo-c ±te©J:55ci£«#®*«#*B*©i§a 

03fc3ft*iwN Xtt0#3ftfc&tcffefcf*©ieg:friajtc 

fcifesft, * -f h £ i/-ca^feiK%3f 

9. %Vm*m?Ztfl^M&S<DffiRmiCJEMMZltX 

m-5*§^ mtv-<*-~ F3s©#Eft*©ss**ttJ£jia.. 
m:Wt&M*<mtfiiLifim)t\xh*. 5 £o$j!&* 
fi?«i-r*c£j&!-es*. *^(c«. 120 (a) tc^ 

■TJC^K:, *fe3£*f^l*tS£©ti^tC«. ^)t^-<*- 
F2 5*>6SU {CJSWbrSWL-C^fti^h^BSI -C 
SS£. ^^-/*-F2 5©Sl*tittSMiL5C£*i% 
<. ^«tC0fiS3ftfctfc^©3feh*mSC£*s-C#4 
Ai. B2 0 <c) X MRBTC 
*S»^{C«. P?IB I t^Bfctlf. «3fe^-f a|— F2 5 
oMtmM*-. ¥&b#<<*- F 2 5 £«31&^ *- F 
2 5 ©ra*J3fe&ij^JftT U £ 5 £ l» 5 Z C 

£(Ctt9. Cft*tiria©«fc5{cS£t!l*©*ffl«,^C£{C 

*ix. fl?rB^--sc£*s-c#4©-c*4. -eur. H2 
0 (b) fcTjvrj:^ h£L-ra:«3e#* 

W^CC, J£Udgl?*.6tt-5^tSt*K284ffll^C 
£KJ:oT\ H2 0 (c) r^Lfc^36^>f*-F2 5 

©»*J3ta/c-o-cm^-5-fe^^®rw&<, -e-ft<=>st 
*sii&ofc»KK:M^*c£K:/d:S. c©tg^ HWSiJ 
*S0— X&^X X« W-53*±tfS)rc«>K:« 

^swT^srr -s c £ fc-cs 4. Ms2i£i»*e£ lx 

«v a®tcl^f*©iBg*|fi)£iS^5-^i6j«:»5S. 
«©^©ogp©^jK*Kisjfe#©ies^iSj{cf&^ rj^ 

mx.tcboxmmrzctifix'sz. m. 020 

(a) . (b) . (c) «. 03te*S*#H!5Lfc4>©-C 
[00 15] 

[»W©SQS©^] B1K, «!23t^£L-C©^y 

> hs® 1 <mm<Dwa j t>mf*bxi<>i3;\,>">#w-)i> 
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tmmoffism&sm (mm) (c*n,-c8ifi4&5s 
bt z&A,-cmmK.M *) mix -fv^vmmi <omm 
-mm tc*t it-cm* *MA*it]*> zmsrr sMwsur* 

*) &A,-Ctfc2**T 5 ftffitfe3MMHJ$lg*m L 

tcLT4><fco. ft iS^tct-^rtt. HriB7-f>-fe>U- 

"C*-3X&J:u. 20 
[0016] MfEJfl 1 . 3tt. m 1 temTJ: 5 
tc. SHBSJ15A©!® <S*:£fi4aitt4fc£;£fl©* 

* 3 ) 4 «i*pi-©*s $ (D^momm s ^^wtssh 

19. o$ 9 WDm&tC430T>>©^3?*&T<fc 5K|Bg3 

*vci,»£„ mssmimmms. 3 ©-en-eni*. pj-ui 
Bjrc^-s/cjf), -#©mj8M3©ai»i?irrs. ma 
m i MWSB3 «. mtojmtcmfemvfiZis^TWiWLSti 

fc3-0(D^ir^*-FVLl. VL2. VL3©*tt 

tifc3*i®*iiittx*i 4, u, i4<£«#u5L 

(<&©«« 1 5 RCCtt. VR1. VR2. VR3WM*) 

tt&iSl 4©#flW«:&3fe>fc : $^*--FVL 1. V L 2 , 
VL 3 4 BHPRfK: 3 -3©£i#^|g4 LT©~> U > F U 
*WWU>X (*#3tfSC4#T#S«>©r<fcft«4*© 
£9&6®-r6J:ir») 16,16, 1 6*j29§&3mt8 

1 6A4^b-cgBgu-c. ttisstiroa. ft tmas 
o©i/y>Fy*ji/U>Xi 6. 16. 164buSB33# 
tRl 6A4*— {HBd(Lfc60*AHrVCfcJ:t>. 40 
[0 0l7]a2«:^1-<J:5(C > 37U©SilH§l:W3£j£l 
4. 14. 1 4©5%©4»*C£ffig3ftfcmS§t£fci!Si 
14©&&3fe5f ^*-KVL2©MS#l 3 AtC. CtltC 

fchfcL-rffigufcfiriBi'y > F y #*u>x i 6©tp'& 
%M 1 4 K:*tLrMffliJ{ci4g-rS 2?>J©Sfl 1 ffl&GMV 

li. vL3t-c©!Siat (mimwtmi 4. i4iai± 
w©ggi$i (e??>) piK*tit. f&iatpAcc&g-r 
e*/y>Ky*^u>xi ejtttL-cwflijcc&g-rai' 

V>fVi>*l>>Xl 6. 1 6CC4>Hi <£"J>F!J 50 
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*;H/>X16, 1 etahtmKDKMl (tr» ) P2£ 
/h3<-T£C4K:J:-,t\ 3o<D5^y>Fy**U>X 
16. 16. 1 6#>6©3fc$d|l 3 A. 13A. 1 3A«r 
HI^Kfll:5e3#£t43&iT-$S£5K:L-C<,>£j{* * 
**<f*-FVLl. VL2. VL3{C*f-r*->y>F 

v*fjbu>xio. 16. i eofiigraifit-ifciBjDtct, 
r. *jfcKfflfr -f *- f v l 2 mf^ y > f 
y*jwu>xi 6tc*fL-c. MgJfcftg-rsifcfc^* 

-FVL 1 . VL3S^y>Fy*;UU>Xl 6. 1 

6 otm*xicr&ct {c<to, 3*3W9>fv** 

U>X16. 16. 1 6*>e.©5!cWl 3A. 1 3 A. 1 
3 A Sr-Hflf (c^3fe3 ** t 4 **"C# 3 J: 5 «c LT 4> J: 
«,». C4>W£. ffeJty-ftf-FVLl. VL2. VL3 
tcatf -5SS1 5L*gl|*©fc©T'fltliSl/-CfcJ:l>. 
[0018] UBEra-e? ^^-©JRDttWaStelR 
DfW6nfc#3fc#-f*-FVLl. VL2. VL3. 

vri. v r 2 . vR3©i2g«®*ia3tc^L. -en 

6«*y-f*-FVLl. VL2. VL3. VRI. V 
R2. VR3(Cj:S*©tJWS*ia5tC^L-Cl»4. o$ 
•5. ^DBKfig-rsa®! 5L (l33-C«Tffllt£:|BgL 
TO*) tCIRDm:r6ttfc35>J©m«Slttfti&l 4©6 
**l^rCW0^9#fc*y-f*-FVLl. VL2. VL 

3ipib<Dti&gti$mic*rrzitH 1. hi ©ratc^wtc 

{ftB-f-5*«l 5R (03rB±flWtCB2HL-Cl»S> tc 
IR 0 «W 6 tv/c 3 JIJ©^ 1 ^K^iS 1 4 ©6^*7 Ifijfcft 
■a-CB3il3ti/cS^fcy^*-FVRl. VR2. VR 
3 *> 6©«l3c*f a^(cm* 2 L Ttig^ -5 
•fc^tC. £fflJ©iU81 5LtC»Lr^fiiJ©»«l 5R© 
eg*-^©Sffi 1 5 L*>6ffi^r©S« 1 5 R*Bfc4 
£©#l»lK:*JOT|63fc# -f *- F 1 3 . 13 !^±©tf ^ 
9- mm) CD¥tf9ro£tMM3lMd!UKttK3* 
"C. ^tt{cMI*3h-53feCtf4'©@&f{c4j«,»rfclltV>ia0f 

8E£«©«« 1 5 L . 15 R©&g%-r^ Lfc3&J. 

©»©i 5Lrt(cieg-rs»3ty^^— FVL 1. VL 
2 . v l 3 ©axftttg 4ffe^©a« 1 5 Rrt (cieg-r s 

KVR1. VR2. VR3©|Xfftfl[g4* 
Pft?.-e'-5 <r^) Cticiot, |i!i2©J:^tc^« 
«:RS«3 n*36^4*©iSHif tCfeOT *>Bg(,>@j@f©&«,>i$» 

»ia«*aai 4s^ui>4*j. i?ijx«25)j**i> 
»4 wxtom i *ttXB*skt*TXMrr« c 4 *>t^ . 
■s. mmKom 1 1 4 ^-©gts 1 5 l 
xmi 5Rccaxy#w*f6. -jij-ro#ffl©a«{cffio 

[0 0 19] |WB«*^*-FVL1. VL2. VL 
3 V VRI. V R 2 . VR3£, 04 {CmfJc^tCffig 
LTH«ST4C4feT*4„ «ri2S(S!|{C(4gTSS«? 1 
5L <H4rttT«lKf»t/Ct>*) K. 
FVL1. VL 2, VL3<DZtl-£tl*m-Vy ! ?PA 
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mo&.^-ffi\) £tt£^*:£ft<£*st>rii&£«fc5K: 

Rl. VR2. VR3*|g-t^^PA-C % *>0, 
JcSKBtOtttf-CU-S. ffi s &##-f*-FVL2£V 

#fc£*-f*-FVL 1 , VL2, VL3, VR1. VR 
2. VR3£ffiB-TSC£iCJ:-?"C frMomtifJ* 
-FVL1. VL2. VL3*»6^M©^3K^*-F 
VR1. VR2, VRa^SfcitK, FPtfCDBt Qfftf 

&g**-si$fi«-rs «£/^£**i#i& ■&«&£& 

"3. cn6«*y-f*-FVLl. VL2, VL 3, V 
Rl. VR 2. VR3£Jfcj*Lfc±#<Wfc*i-gMS;* 
tiSCiiW-CtS. 09*«VL2£VL3-?»VL3£V 

4. &&-r*01 1. H12TN*. «ey-f*->K©m 

fc*t<£tf;M*&*7nLfc*l. JH|&(Ctt03©J:5K: 
[0 02 0] 06tC7jVTJ:$CC. HtffB-!r-^'>^2©T 

ffiUPSPfc^&gWc:/ >; > hS« 1 #>6©J!xSftfc*jiijl 
iarr.5c£(c«fcn>-c. A£?<f4--FVL1. VL 

2. VL3. VR1. VR 2. VR3*>?>©:3£©flgS*A 
^£ifg?q-f .5C£*i-e*. ^'J > hg«U JCJSSf 3tx. 
SI*LT#/c^*-CI?4fcWSi^T{C?9o-r±^©^ 30 

a*S£<55£-ra£. 65U©«3fe^^*-FVLl. VL 
2. VL3, VR1. VR 2. VR3~C». 3?(|©&3fc 
$^*-F©3fc©ff£LJN36ft«Ct>#. fi<riB©«fc5K: 

sit l r s fc^Dfts -c s s /cttsnjT tc*9 -> -c±*©j§ 
&*l£KiR9i£tfC£#^$*e: £*>?>. jugtcjiitut 

■am&vRzm*) ii*ftS:&©W£ <*«:*$<, vc^jk 

x. firse&ffcf&K*® < L-c^y > hs« 1 ic-c 40 
#Sft:W2-?W&££tcJ:oT. JlWA^ScmOjiS 

LrtPfc. B«iB©<fc5fc£ffl©l8:£#-f*--FVL 1. V 
L2. VL3*>&;&{!iiJ©#S5fc#-f*-FVR 1. VR 
2. VR3*mfc£t<c. ^©JROtfttftgai-gM 

lfi-r.s*>©©. «£/^£#gfc4tt&£-r&c£K:j:o 

gBgSftfcS&tey-ftf-FVL 1. VL 2 , VL3, V 
Rl. VR2. VR3K*fl,Tjfi;|5rigK**¥«:iBgL 
K.ifi. ffl&.fcKi>mft#J*-~ FVL1. V L 2 , VL 50 
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3. VR1. VR2. VR3£W«:fc4«fc5«:gf»>K: 

[002 1 ] wriBi£t5t«K*g:»fe»^<!:Ji£t5r6tK*l9: 

wci^i»«^©ai»{coi»-cffi^{cgiwrntf. a 7 

(a) (C^T<fc5«:. 0^LT<,>&t>tfc**t^Bj{C*fL 

nmm t & zm&T kmu r 0©ze<iw: as 0 £ w«w 

fc&gfcjg«l#©2 3*i3t:r. a©*fflj{C^36^^*- 
F2 2. 2 2*s«triBi|§I««:fftSJC*rL-Cfiittt^){C 
^»BlD#WiE,nfc^«bfciS©23nj (SiW*lSmtcT5 
fca&fcCCr»2?J£ij*LT«,»£#. 1?>JX«3?IJ«± 
-C*-7"CfcJ:cO fcBBSU *ft6iat^iS©M!WmilJ 
CCfJ> Fy*^U>Xl 6*IBgLfcfe©**l/-Clr> 
0Ktec>r;&OT©&tt3m^i2^T{c#LT;& 

tl^tKO^tH ■< * - F 2 2 . 2 2 *> 6fcSt*f&!B!l©ra 

Wj^SKMtJSftfcft©^. afl"J©»^f-Y*- 

F2 2*>6©ttJ£KM3fe (iEM3*3fc) ©<&#. 

2 3tcg!(»)3iSnS*!. £OT©$63fe#-/*-F2 2;fe& 

mm^m2 3tc i ^(owx^^h^^wL^^ 

Bf<^o-cu*^©«:»0-c. 07 (b) Km-f <fc 

iSK»>P.©36*JB<^a2 3 tC^&*>6rSI*3-l* £ 
07 (a) ©<fc5tCBg<fc*C££|5]SBTSC 
£**•?#£. ft. Kti^OflftW^fetitfttSaf 

013. 0 1 4 tt. igH^!g©ififgK*b£ < iESIftfc) 

*5Wfc©-ett*t< . > hs« i ©^n-ciJtsLLfe 

mift&m l>tc *>©-C*-5 . 
[0 02 2] 0ir«. 01JSWSP3. 3©#-CfcSffl 

r*4*tM*»**^. H8-01OK. m2jmm4* 
g:w/c*>©-c*-Drt«tc». c©<feiEffiJiw^g». T 

^M«t$nfcJg0«-Cffi^©-5r— »y2rt(C. 

> hSffi i ©tftffai{c*tL-cfiit£/dcss^T*^-e 
WfUtciSO^r^y > h*« l ©«^-@0fcc^L 

3©2o (SofeUb-Cft-^-CfcJ:^) R^2MWSP4 

^l3iaipifctcfe©^l°I{cS(,^2ffl©S?L 5 A jWfrjS 

3 n/c±«gf 5 £ . ifc&fcS^ tefiffiS 6 . 7 £ . 

<tfiR«ii-©fe©-C*-5Tfe«l:l»„ 08RCf09tC^-Tl 

o. li. i2«. m&miMwm. 3st^m2mm 

g|J4(c^4m*&rs/ce6©ir-^-c*5. CC"C 
«. -*t©^lR8WSl53. 3acX^2JSWSP4*tiiLfc 
^©^Lri^*5. ^2flSWS54*«iSLr. -*r© 

SB 5 ©S?L 5 A ©±^{c|ggL tc 5 * =j 
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1 5 L (0 1 1 -CttTMttfBgb-Ct,**) K, 16* 

y-/*-FVLi. v l 2 , vL3©-en-eti%i^-f 

j^PAT. S&fc^*- F©IEg;£|6j<!:ia£ 10 

iS&fflfJKfig^-saffi 1 5 R (0 1 1 "C«±fflI«:iBaU 
TU*) CC. ft£jM*-FVRl. VR2, VR3* 
lU-^^PA-C. ^o. ##fc#2y*-F©IBg;*fft 

itt^-r^^tcte^Ts^c-s <* stem 1 ) 4ttrct>«. 

?6#^*--FVL2£VR3£#%ifc^tf-F 

»*y-f*-FVLl. V L 2 . VL3. VR1. VR 
2. VR3*iag-rsci«cJ:or, »J<D^fe^-/^ 20 
-FVL1, VL2. VL3*»6»DI8:)£*>M--F 
VR1. VR2. VR3*Sfci#tC, W^©Bl"3#W 
&&W-%lwmT2>i><D<D. C3£A,£4W(fcStttt&& 
0. cn6«tW*-FVLl. VL2. VL3, V 
Rl, VR 2, VR3*ymhtct%<tfUfi-UW8.Z 
&ZC£ifiT$2>. «»|iLKVL2iVL34>VL3iV 

ri t<DMxm&2it2>ctifix%z£'}icoxK>z. 

SI ltCTjVTl 9tt. «IiB»2MWei54©l6^'f*- 

Ffc^L (mj^sifcDfs*^*-- F<!:^g©itKJ5!l-f 
s;te*fc0ftJ^*^ctajJ*L'r<,»"5) . i3iB^^-f*- 30 

FVL1, VL2. VL3. VR1. VR2. VR3i 

t». X. @12T«. ltriB01MWSP3©|6*^-/*- 
FVL1. VL2. VL3, VR1. VR2. VR3 
«. 01 1 ira«T?**3i« % l9fB02JSWaJ4©^j!&f 
-f *- F 1 Q<DWttV&m>fr$tWl>1ct$&*:ml,X 

(^lMwaJo^^-^^-FisajcKxij-rs^i 

[0024] H!TfB£-C©#fefc^*--FVLl. VL 

2. VL 3, VR1, VR 2. V R 3 (DfflSWLWtlfiffl— 40 
SfrtC&a.fcStC&ftf'ftf-FVLl. VL2, VL 

3. VR1. VR2. VR3©ffi»)ttW{4g*ffe3fe#-f 

*- F©i2ii^ifi)iii:3i-r-5^rifij-cisj-tcs3eL. frta 

FVL1. V L 2 , VL 3, VR1. VR 
2. VR3©iH*ffiSii?g202JSW8|J4©|feJfe^-f=i- 
- F 1 9 ©Mltftg *- FOlBgjfrlnJfCfc 

01 3(C^f <t^tC, ffcfc^*-FVL 1. VL2. 

VL3. VR1, VR2. VR3©*H±H1 (H 

2) , HI (H2) Fl 9©fcH5tf 50 
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S C 6 * C £ ifiX £ 

[0025] fri2B2J(SWg|54 «. plB-*f©S& 1 

SS3, 3isi±©isiaas*fflLTT;mcftgf 

TtoO. *#«KB, 08-01 0K^-rj:5«:. ESMB 

s ©±*fi3f . tsm-rtiissii 5 A©T*®Bf tciea l 

fcA-7 5 7-17iC©n-7S5-l T^m%&& 
iL-C©^y>F'J*^U>X (i*?i*4Ci*tS 
*<>©T?£>;titf£*©<fc5fcfc©'C*>J:<r>) 18£/f&L 
xm&*Z&m>&%94*- F 1 9*JfSffBI%3£^* 

- F 1 3©iBg*lSJ<!:Ka^f©iStt{cSS2 0%^-L 
TSBg<?ftfcl&2&tfc7fc?S2 1 4*>6&-3-Cl>S. 0T 
B. ^3fey-f*-Fl 9%^>J©*I9:W-C|^JSL-C«,»S 

a*. ®miWL»xmm-zctbx'Zz. 
[0026] msmytm*- F 1 3 b LT. rasss© 
4>©£m>£*#£#ifefcs#£i§£tc^r*£j^ m 
gm&zH6#>z c ±#5-cs * * ? :/§»©&##-< f 

[ 0 0 2 7 ] itrlB^SffljSW^SS:. 014 <a). 
(b) *>tt.m&L-$Z>Z i fert o$r). - 

^Hpj3&igafit$n/dffis©i5r-^>^2 4©^si5tc. -a: 

J&±tCfl^lffl?I£g(,>T^tfc©#S3fe#-<:i-- F2 5©^ 
W3mSftfci«i(2 6i, fl&fB3Sfc^*-F2 5#» 

h<r>ft*$&t# '4*- F2 5©iEg2fisjX{cjtf;t*3-es 

fc«>©ifcffc*&<t UX<DM.mL < jS9J&T * »J ;l/«^-C 
m&LX'b^L. ^-F±©4>©-Cfc«kO) 28i, 

c©a:ii«2 8 tcxtmLfcytzm&sazttibic*- 

*s>#2 4©g8fi^tC&gi*-efc*3fc*f8<!: LT©*>y 
>F!)**U>X2 7£*ffigLtt>S. CCtB, fit 
ffcS28*fy>Fy#>>l't'>X27©&;fr. 

F2 5ffl!l©S (W> BKgjfiXBSMLfcK 
SI-CiBgLTOSai. 01 55C^-r«fc^{c. 

- F2 5fflU©&2f&g©5 fe©^ (W) iB«^-©ag 

(0-c»^®4^Jt>r^-e 3 o©<ag*7* lx i » s 

0{c^-TfiigJW^-C*>J:l») Kfitl«g2 8*IBgL 

•c*>«ti>L. x. s/y>Fy**u>X2 7©M*tctt 

tft«it2 8%IBgL-C||JS-rSCit-CSSL. J©^tC«fc 
-3-CB. U > F y *Jl/U>X2 7©l9WRO t ^©M 
^{cffigL-CfcJ;t». i?iBMIWS2 8©^jl$«, 8 0 
%«±fci35&r 5Ci ^©Sjitc J: 4 W S 3 ©<ST% 

[0028] friat£tMg2 8 «. mi*0 1 6 (c^-r«t 

5K. 8«fBI6*^*-F2 5*i6©**5AW-r-5a® 
(±ffl) (Ci?iB»3fc^>r*-F2 5©gBg^|6JX«c?a^ 
-CKil^**ai^R«©QgP2 8 a©^&»i&Lfc 
^>©r«fiE34an^ 0 -eur. lifiBSi!iSP2 8 a«. 

mmzmzA*- f 2 5©iBg^i6ix tm&?z>im 

C©«t«5tC^3*xfctt;»^2 8 (CliflBS*^^*- F 
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-COS. lufBDflO©^*!: Lr. 09*tf0 1 7 tC*Vr«fc 

5 mmmw!fiww&> k> *R«<oeiSiJ2 8 a <t 

[002 9] t&fBffitfcf«£ l/"C«. miZ<D£ 5 tcifctfe 

«2 8©ann (%xmwm) i6jfe^*-F2 5© 
ia®^ifiix t mstt s-^isjtcfS 5&a©«?tR©ogii© 

L)tefc©©ti&. 018 (a) CCtkTJc^K:. 

sac. ^r-f^-^ntttt (jgtttti-oj:^^^ 
-ct ©Ms$5*t2 9 %nrapg*g«,»rifra^i&^ 

^ * - F 2 5 ©EBtflnjX (C?9 o Tfii*. 3 Hfc t> ©*» 6 
ffi{&£2 8£#J$L'Cfc«fct> 0 X. HI 8 (b) "Ctt. 
018 <a> ^mh1cmm*2 9©f6fcttg©#lfc£ 

gWCftfcStfS. -PSD2ffia©JtS(W2 9. 3 0* 

saieiyey-f tf- f 2 5©i2g:*naix(cfaoT£Sic{§ 

A3ttTfti^2 8*$j£Ufc<b©*5*U X. 018 20 
(c) "Ctt. #7 y >^<-3f©R«tt «&«»£©£ 5 
ft«tKT*>J:<,>> ©i£«tSP*t3 1 *ma (±ffi) CC-8B 
*^tHL/c«SS-C, l$9£5S£tSm*3 1.3 1 

PI±ra(C|?gra©«SUm©«^-C{t^3-&T»;|JrtR2 8 * 

«fiSU/cfe©^b-rt^« 

[0 03 0] Coital 6~01 8©J£ifc1R2 8* 
^5CiK«t-,T. f&IE£fe3fc^*-F2 5*>?>ffi;tfc 
152 8. S'>J>FU*Jl'U>X2 7*ftLTtt&*fMII 
ltc)HiS*i*ft£:*h#. 01 9{cSVf <fc5{c*£t*<*ft* 
CbKtuZ. ^LT, 02 0 (b) tC^fJ:5iC. 30 

h£L-Ti«t»&3pLfcg. 02 0 <c>tc*r? 
•f J:5tc. #iRffi&*rf SlfcS*]^ l ©ftiRBteIEK 
W3*rS**»^. fyfe^-f*- F2 5©»*i*«m 
*. F2 5i^y^*-F2 5©ffl^ 

asjtsmr l $ 5 <t c > 5 3i&3:fl?riS-f * c t tt-c # s © 

-C&5. ft. frsBJ£l»«2 8*ffll^j:l>-CJS»l/fcJtl5 
0941/T02O (c) {C?j*0Tl>£. X. S5i3l!MSt«t 

2 8*. 01^08©&5tEfflJSiil]§S§iclR»)tf 
tTClgJSf 01-?>08©«^{CW. if 

m<OJ:^iC x JS«l!SP3©&ffc)fc^*-FVL 1. VL 40 
2. VL 3 ^M&KStf^! 1 £J8»-fr£*n^*X©&g<!: 
SlJ©MWgB3©£&#^:J--FVRl. VR2. VR 

i>mm>ft%*A*- Fae©fi*:mfi)«:*Jt>Ts&*j: 
5 icmm<DM*m 3 . 3 ©&&## * - F V L 1 . 

VL 2, VL3, VR1. VR 2 , VR3*l2gL-Cl> 
Btl>@fr*i^-rSCi^/«c<. i*©tSff«c*i 

fii;fS«2 8©fi£ti(fPffii©ffl^^*«:J:0-e©fiJ 
**«fco-)isi^(c-r-5ci*i-c#5. so 
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[003 1] 

&mmw$m*:im?z>ctifi-c£z. oa>«>. «&© 

£-rsc&#tt<. £*©@iBf«:fe«,>r&^(cJ16t- c 

#•5. X. ff^JSl 0©«t9Cc. 3Hfc©ffe}fc##tgttK: 

©*^*K©mf^X«^«:. *gtt»&> 
i*©Eg^|Sj«:ffiia S /c«>©fttfc*©*i8:tf £ c t 

tcjco-c. ***** vL^-cmmytm^ofn*). % 
nmzrn* z&wsmh<i>mm kiss* dttasJi 

|&#^*-F^©f8^©^iiLj£jl*.. *>fef* 
£|fe)tf*©ia*S3fe*J^nr L * *> i l» 5 
5Ci#tt5. oS»)ii*3«l iPfilK. lgO©B?r*s 
^nci*s?c<. £©@fr«cM»Tfci^¥K:RSe.-r 

«l:9fc|63fei*©iBg*^M-r4Ci**^S-c&*J. HI? 
[0032] sil#5i3©fS93iCj:ntf . WWJtC^tJ^W 

fcast©Mwec©9 ^©-^flpjtc® ti fctifcrawas 

as. ^**Tfl!gj©atJl5l-®9fK:*fLr«stf-r6«l:9H: 
Bilie^tt^ait^^SBBg Ufc *>©*>€>«tfi&-r S c i (c J: 

©fit^*0SC£*i-c#.5. 
[0033] »*S5©|6raK:<fcntf . ?&m*®dt*t 

4>. ^y^S!«3fe^-f*-F©«^K:». ia?|iM©^ 
ZA*- K(cJt^rHiSffiS*iS«>sc<!:*i-c*. 4*© 

[0034] Ii*a6©^{cj:n«. ^2MWSi5*fi3. 
S-T4C4«:J:-3t:. tfeac>i*^{c*fLTSit^lfil*>e. 



(9) 
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coo35] m^mi <mmu:&t\\&. m&ms 

i2-#©JfcBjSp£#flj-rSCiK:j;D, £<D<k5tj:BiR 

recite j: or, n^m\ tmmc m^mwam^. io 

[0036] «^58©l6^{C«kti«. *3fc*©£1** 

*j*W£<dhcc. siriB#^#jfe&©3fc*a:«3ttSfc& 

©JfetStfiefciEg-rscitCcfco-c. BXOi&ifCiai-c* 
?»tii&M,>i2£9t 9 jit? c <t ai-ct sftssif *s -a- 
[0 1 ] ®£m!m&&<DwmMmm'c$>z. 

[02] ffefc^ ^*-Fi->y>FU*^U>X©IRi3 
[03 ] B 1 <DM*fim&<Oft%&J*- FOiHM*m-r 

[04 ] i&fc*^ F©fi&©iEg*^-ri&?B0-c* 

30 

[05] W\^mh1cmiim®><D§S1tyj*- Fit J: 

^isR-rtawB-c**. 
[06] S£iwg4m o mtcwomimmwmsvmm 

[07 ] flg&^&ilfefc:^*- F©J8<l©ffiS*^U 
( a ) ttfctttg©Srl>ig££7RL . ( b ) ttfttttS©* 

[08] S"J©*l3iWRS^S©«i»H»JiS0-C*-5. 
[09] SiJ©^fflRSB^Sg©¥S0-C*-5. 

[010] ^(D^mfmmm<ommmmv$>^ ao 
[0in 08©jiwi?©©»^^-f*- romm.*™ 

[012] 08©MW^|g©^^-/*- F©B«©ffig 
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[013] miR8B«ga©3fe<i:^2MI?Sa5©^i*5«ffiU 

[014] SiJ©^3cfflJlW$|S*^ L . ( a ) tt#63fc * 
F0«M7ttKt/fcKIIH. ( b ) ttfSfc*- 

-y*- F©ieg^ifiiiii^-r4^ifii-cwwufc»TE0'c 

[0 1 5 ] 0 1 4 ©J£lB3£gCC 3 &©&»«£<§*;*-& 
/t»rffl0-C*S„ 

[016] m<DWM&<Dmw®-c$>z>. 
[017] 39©att!{«©a»ffl0T*s. 
[018] (a), (b). ic) \tt)ff>mm.<D%m 
0-e*£. 

[0 1 9 ] 0 1 4?7fiLtctmmvmgm*mi>-cMm 

[020] <a), <b). (c)« < ^fe^=f-F 

tpp><im*mc i s ©36©im4^-rsiwa-c* s. 

[02 1 } ^©MBJigBKJ:^*©!!]^^^*^ 

i»W0-C&£. 
[tt#©i£BJ» 

2 3 ^lMW^ 

4 02MI8g|5 5 ±tSg& 

5A S?L 6. 7 £*J&S5 

8. 9 im®S» 10. 11. 12 *--tov 

13A jm 14 S&ltStfcifcSSi 

15L, 15R mm 16 i>V>¥VifAr1*>X 

16A 17 

18 ^'J>K'J*;UU>X 

19 «*y-f*-F 2 0 

2 1 Sft2Sgtt»t 2 2 «*#-f*- F 

2 3 ««^« 2 4 V-fls? 

2 5 «*#-f*-F 2 6 
2 7 > y > F 'J * JU U>X <Jft%?J£) 

2 8 ifegag am&m) 

28 a cm 2 8B msa 

2 8 si am 

2 9~3 1 tmmt 3 2. 3 3 W$i 
HI. H2. H3. H4 # 
PI. P 2. PA 

K Kl ftjHL 

s mm t gits 

VL1.VL2.VL3 JfeXtf-fst-F 
VR1. VR2. VR3 3&)£*-Y*-F 



(11) 



0 0 3-2 02 2 9 4 



[07] [08] 




[016] [017] 




(13) 



#132003-202294 



CH20] [021] 




F * — 2F065 M49 AA53 BB02 CC01 CC26 
D005 FF04 FF26 FF41 GG07 
0G14 HKL2 HH14 HH15 3J02 
3J14 JJ25 LLO0 LL02 LL08 
QQ31 SS02 SS13 UU01 

2G051 M65 AB14 BA01 BA20 BB01 
BB09 CB01 CB02 

5E319 AC01 CC22 CD53 GC15 



